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196 J .  :F. BLAKE ON ~ KI:MM~RIDOE C~A.Y 0~" ENGLAND. 
14. On the KI~I~DOE CLAY of E~GL~D. By the Ilev. J. F. BLAKe, 
M.A., F.G.S. (Read January 13, ] 875.) 
[PLAT~ XII.] 
THE boring of the Subwealden Exploration has brought into promi- 
nence the antiquity of our information concerning the Kimmeridge 
Clay of England, both as to its subdivisions and as to its thickness. 
The only recent work done upon it is that of a foreigner, Dr. Waagen, 
who, studying it on the southern coast at Ringstead Bay and at Wey- 
mouth, proposed a new classification, which has been followed by 
Mr. Judd in his valuable paper on the Speeton clay. With this 
exception we have to go back to the days of Conybeare and Buck- 
land for information on the subject; and it has been impossible for 
foreign authors to correlate satisfactorily their Kimmeridgian beds 
with ours. Dr. Waagen's paper is brief and incomplete ; and there 
thus seemed room for useful observation on this subject. Both the 
above-named authors, as well as Professor Phillips and ]~r. Damon, 
have made additions to our list of fossils ; but the two latter have 
only indicated local subdivisions in the beds. 
On the Continent, hough much diversity exists in the arrange- 
ment of these beds (each separate locality having paheontological 
features which, to a certain extent, render unavailable th classifi- 
cation founded on others), the general result is their separation i to 
three zones--the lowest hat of.Astarte supracorallina, or theAstartian, 
and the middle that of Pterovera Oeeani, or the Pterocerian. On these 
two there is considerable uniformity of opinion ; while the upper, more 
or less developed in various localities, is either included in the zone 
of Trigonia gibbosa, or the Portland strata, or separated as the zone 
of Exoffyra virgula, or the Virgulian. Oppel, in his '  Juraformation,' 
p. 727, while correlating the English Kimmeridge Clay. in general 
with the zone of Pterocera Oceani, states that he reeogmzes some of 
the beds at the base as beIonging to the Astartian zone, but without 
further particularizing them. He, however, recognized no horizon 
in the Kimmeridge Clay above that of Pterocvra Oveani, but called 
his next zone that of Triyonia gibbosa. 
Waagen to a certain extent follows this classification, assigning 
500 feet, or the main mass, to the middle region, to which he 
assigns a new name, that of the Zone of Ammonlte8 mutabilis and 
Exogyra virgula. He marks off in the section at San&foot Castle, 
near Weymouth, certain beds as Astartian, or, as he calls it, the 
Region of .Ammonites alternans and tlhynchonella ineonstans, and 
makes the advance of separating the upper portion as a distinct 
zone. He seems to regard this as higher than the Virgnliau or equi- 
valent beds, and as characterized by the absence of Exogyra virgula. 
This classification, from its adoption by Mr. Judd, may be considered 
that at present accepted. Detailed observations in Lincolnshire. 
and on the coast of Dorset have suggested to me some necessary 
alterations. 
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The names Astartian and Pterocerian seem to be without substan- 
tiaI objection ; but the upper portion has had no corresponding ame 
g.eneralIy assigned to it. In the Kimmeridge Clay, however, though 
the various portions are well separated by their general assemblage 
of fossils, yet many fossils which in one locality are highly cha- 
racteristic of a particular portion, are absent in that portion in another 
locality, and characterize instead a higher or a lower zone. Thus 
Ex~gyra virgula in the Jura bernois and elsewhere is characteristic 
of the upper portion ; at the Cap de la H~ve it occurs throughout; 
and in England it is wanting only in the upper part, or sometimes, as 
in Lincolnshire, appears to be absent entirely. So, again, tlhy~ho- 
nella inco~u~tans, which is the characteristic species o~ the lowest beds 
in England, in the environs of Montb~tiard 9 is found in all but the 
lowest, and most frequently at the top, and has not been met with 
in the Subwealden boring. On account of this peculiarity of the distri- 
bution of Kimmeridgian fossils, it is better to use the more general 
terms--lower, middle, and upper. 
I am not, however, attempting in this paper to correlate our Eng- 
lish Kimmeridge Clay with the many subdivisions of that formation 
adopted by foreign authors, but rather to show into what pala~onto- 
logical and lithological subdivisions it may naturally be separated by 
a study of its features in the field. 
I hope to be able to show that there are only two series of beds~ 
sufl%iently distinct o justify their separation under different itles, 
the upper of which agrees with that of Dr. Waagen, but the lower 
includes his middle region and part of his lower, while the re- 
maining part of his lower egion, and possibly part of his zone of 
Cidarisflorigemma, constitute a series of beds which from their con- 
taining as much of a Corallian as of a Kimmeridgian fauna, I desig- 
nate as the Kimmeridge passage-beds. 
The different divisions I now proceed to describe. 
U eP]~x ]~III~[ERIDG]~. 
The Upper K~mmerldge Clay (F'irgulien of foreign authors) is 
distinguishab~ oth lithologicalIy and pal~eontologically fromthe zones 
below. It is here exclusively that the bituminous hales, paper- 
shales and cement-stones occur, except in the Subwealden boring, 
where they occur throughout. They contain a comparative paucity 
of species, but an infinity of individuals. In the thin paper-shales 
each leaf is cove~ed with the-white compressed shells of an Ammo~ 
nite, Discina latissima, and Irueina ~ninus~la ; and there cannot be 
less than 20 leaves to an inch. This is more especialIy seen in Lin. 
co]nshire, as at Fullctby; for in Dorsetshire the fossils are move often 
eomminuted, though the layers are thin,or. Whatever length of 
time we may assign to the deposition of each layer, with its separate 
shells, the whole mass, when traced along the shore, cannot fail to 
give an extended idea of the total amount of time involved in its 
tbrmation. 
These la~ninated and bituminous clays are more limited in extent 
Contejean, ' ~tude de l'$t~ge Kimm~ridien,' 1859. 
1"2 
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than the lower beds, and appear to be nowhere so completely 
developed as in Kimmeridge Bay and the coast to the east, the 
strata in that locality belonging almost exclusively to this division, 
proving that by no means all of the formation is here exhibited (as 
Fitton supposed), though its upper portion is here extraordinarily 
developed. I have carefully measured the beds in this coast-section 
as far as accessible ; and though cut through by many small faults, 
their succession is very plain, and gives a total thickness of this por- 
tion of the series of 650 feet, which may be regarded as the maxi- 
mum in exposed sections. 
The following is the section, omitting the minor details ; and the 
beds gradually dip to the east. This section begins where the 
highest beds are seen, and goes westward : - -  
Section on the Coast at Kimmevidge, between Chapraan's Pool and 
H~ CT~. 
IAthology. ThicknessJ . Observations. 
ft. in. 
Ragged limestone blocks ...... 22 0 Thickness estimated. ~ 
More stratified limestone ...... 20 0 . . . .  
Black slaty limestone ? 44 0 . . . .  Inaccess- 
Bluish white fine-grained ~ ' ible here. 
l i~ ' . ,ne  S ~ o . . . .  i 
Blue slaty limestone ... 24 0 . . . .  J 
Hard blue limestone 4 10
Hard blue sandy clay .. 150 
1. Blue laminated clay. 70 
2. Hard slaty shale 2 
3. Soft shale, with indurated} 
bands ........................ 77 
4. Dicey clay ............... 12 
5. Hard band 2 
6. Blue clay ........................ 24 
7. Dark and sulphurous clays... 18 
8. Indurated band 2 
9. Blue laminated shales, in-~ 20 
durated in the middle ... ) 
10. HardstratificationWhite slab,with paper- J~ 1 
l l .  Softer shale, alternating~ 
with white paper-slabs.., f 23 
12. Very solid paper-slab 2 
13. Blue dicey clay ...... 4 
14. Cement-stone 1 
15. Blue dicey clay ............ 2 
: Forward 263 
,. 
Unfossilfferous down to this 
0 level and gradually changing 
into the next. 
0 5. Am. biplex, Agarte limata, Bel. 
[ ~ichii .  
0 Fossiliferous. 
I Am. biplex , Exogyra, Leda, Be- 
0 lemniles ~Souichii, Lima, sp., 
Ostrea; measured obliquely, 
and estimated. 
Fossils in layers. 
Cardiura st~ulum, Avieula 
vellicaga,Ara.biplex, Pev~ lens. 
Fossiliferous bands and large 
nodules. 
lo~issima, Lingula 
0 
0 
6 
6 
0 
6 ( Discina 
ova]is ~. 
6 
6 
0 
6 
2 
6 
i 
8 
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Section on the Coast at Kimmeridge (cont inued) .  
Lithology. Thickness 
ft. in. 
Brought forward ...... 263 8 
16. Cement-stone ...... . . . . . . . . . . . .  0 9 
17. Blue clay with indurated band 14 0 
18. Cement-stone, dicey ............ 1 6 
19. Blue clay ........................ 2 6 
20. Solid white paper-shale ...... 6 0 
21. Blue clay, with irregular ~. 
bands of hard limestone J 8 6 
22. Dark papery shales, with 1 
many indurated bands.., f 22 3 
23. Blue dicey clay, with indu- ~ 27 6 
rated bands .... . . . . . . . . . . .  j 
24. Cement-stone ...... . . . . . . . . . . . .  3 9 
25. Hard blue dicey clay ......... 55 0 
t 
courses of speckly l ime-} 8 
stone ... . . . . . . . . . . . . . . . . . . . . .  
27. Softer, more lmninat~ 
shales, with indurated 25 0 
bands ... . . . . . . . . . . . . . . . . . . . . .  
28. Blue dicey clay .................. I 14 0 
29. DoulSle hard band, bitu- 1.[ 
ruinous ...... . . . . . . . . . . . . . . .  J I 5 6 
30. Hard blue clay, with indu- ~ I 
rated band ...... . . . . . . . . . . . .  J] 20 0 
31. Cement-stone .................. ] 2 4 
~ . Dicey clay .... . . . . . . . . . . . . . . . . . . . .  15 0 
9 Laminated clays, with in- ]~ 19 3 
durated bands ............ j
34. Cement-stone .................. 1 9 
35. Laminatc<l bituminous shales 41 6 
36. Irregular blue sandy lime- 1, 1 6 
stone ... . . . . . . . . . . . . . . . . . . . . .  J 
37. Clay, with indurated bands 11 6 
( 
138. Hard blue slaty beds ........ 1 41 
l 
139. Hard blue shales, with in- ~ 13 0 
durated bands ............ J 
40. Hard bituminous shales, ~ 11 10 { 
with indurated bands ... j 
/ 
Hard blue shale ............... 20 9 
Cement-stone .................. 0 9 
Hard dicey shale ............... 18 6 l 
651 7 
41. 
42. 
43. 
Observations. 
Thickness partly estimated, not 
less than this. 
The lower part worked for the 
shale. 
Am. biTlex , Zucina minuscula. 
Thickness estimated. 
Worked forcement. 
A. biTlex, A. Thurmanni, Cardium 
stria~ulum, JDi~cina latissima, 
Exogyra virgula, Aptyehus, 
Astarte lineata, Lucina mi- 
nuscula, Area rhomboidalis ? 
Cardium striatulum, Discina 
latissima. 
Cardium striatulum, Lucius 
minuscula, Exogyra virgula, 
Rostellaria, sp. 
Cardium striatulum, Eaogyra 
virgula. 
Here  the  eastern corner  of  K immer idge  Bay is reached, and the 
cont inuat ion  of  the beds is not  dist inct.  There  may be a fault  
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 at Cornell University on Mayhttp://jgslegacy.lyellcollection.org/Downloaded from 
9-00 J . F .  BLAKE 01~ THB X I IMERID~E CLAY OF ENGLAND. 
running E. and W. ; and the beds which skirt the bay may repre- 
sent part of the above, though I cannot correlate them, and they are 
themselves faulted so as to disturb the continuity. If, however, all 
the beds here really lie below those described above, we should have 
138 ft. more to add ; and some of them are certainly distinct, e.g. a 
double hard sandy bed l ft. 9 in. thick, separated by dark papery 
shales. Leaving these, however, out of consideration, we have in 
the above section a continuous eries of beds with the same kind of 
lithological features, namely well-stratified shaly beds, differing in 
this respect from the lower portions of the Kimmeridge Clay--fossi- 
liferous at the top and bottom, and less so in the middle, but con- 
taining Discina latissima and L,wina minuseula throughout, both 
highly characteristic Upper Kimmeridge fossils, with abundance of 
Cardium striatulunr--Exogyra virgula coming on below, and pro- 
bably indicating that we are not far above the lower beds. lndeed 
its occurrence with Discina latissima indicates a lmzsage-bed from 
one division to the other ; and therefore some portion at least of the 
138 ft. in the bay ought rather to be classed as Lower Kimmeridge, 
although if we are guided by the useful rule generally adopted in 
the ease of overlapping faunas to decide the name of the beds by 
the lithologieal features, we should class them all with the upper. 
Be this as it may, all the beds from No. 40 upwards must cer- 
tainly be reckoned as Upper Kimmeridge, and eorrespon.d to the 
region of/Ks~/na/at/ss/ma and Acanthot~,ahis sper of Waagen, 
which may thus reach, instead of 100 ft., as he states, a total thick- 
hess of 650 ft. 
Buekland estimated the thickness here at 700 f t ,  which was pretty 
near the truth ; for I have drawn the upper line in the midst of clays, 
where they become fossiliferous, and are undoubtedly Kimmeridgian, 
and some portion probably of the 138 iY. should be added below. 
Two zones of life may be remarked, the lower being characterized 
by the presence of Atom. T1turmanni and Exogyra virgula, the upper 
by a different set of the rarer fossils and the abundance of ~_starte 
lineata ; but these zones are not continuous over large areas. 
Going west to Ringstead Bay, whence Waagen took his section, 
not more than 100 ft. of these beds appear ; but whether from their 
non-existence, or the presence of another fault, not marked on the 
Survey Map, is doubtful. At this level below the Portland Sand 
the clay becomes uniform, without marked stratification, contains 
Lower Kimmeridge fossils, and is quite different in appearance from 
any further east. The whole cliff, however, is so broken that no 
accurate knowledge can be really obtained of the thickness and lie 
of the beds. 
Upper Kimmeridge, with bituminous hales, is known to occur in 
Portland, though I doubt if some of the fossils quoted by Damon 
really belong to it. 
In the inland counties* it is either very thin or absent, as there 
is very little room for it at Swindon between the Lower Kim- 
meridge and the Portland Sand, as is also the case at Hartwell; 
* By inland counties I mean Wiltshire, Oxfordshire, and Bucking h~nshire. 
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but it is certainly present at Shotover, though much thinner than 
in Dorsetshire. 
At Ely very little is seen of the Upper Kimmeridge ; for although 
not more than 32 ft. of strata are exposed, the upper portion is 
papery and bituminous, and contains Lucina minuscula, Discina 
latissima, Gardium striatulum, with other fossils ; while below the 
more clayey beds contain Amm. serratus and other species charac- 
teristic of Lower K.immeridge, Exogyra virgula forming a whole 
band intermediate between them and going up into the shales. 
This last fossil, though met with at intervals through all the Dorse~ 
shire Lower Kimmeridge, is nowhere so plentifill as it is here, where 
it might almost justify the title Virgulian for the beds ; and we may 
thus perhaps regard its abundance as marking the passage from 
Lower to Upper Kimmeridge. 
In Lincolnshire the upper beds are again well developed, and are 
continuously seen in pits or hill-side sections. They ~kirt the base 
of the hills by Bolingbroke and Spilsby to the south of these towns, 
where Astarte lineata, .Avicula vellicata, Ling~la ovalis, and Discina 
latissima have been collected by ~[r. Keeping in the slaty beds, and 
in the clay beds above them I have found Atom. bi_plex and Ludna 
minusvida. 
Near Fulletby, went of the hill bounding the valley to the west 
of the village, the Upper Kimmeridge is well displayed in a brick- 
yard, where 15 fL or more of bituminous paper-shales with large 
limestone doggers near the top are seen. This is a good locality for 
the fossils of the series, as they are very varied and numerous, ex- 
emplifying well the remark before made on eaoh thin layer having 
its own fossils. 
The fossils here obtained are : -  
Ammonites biplex, Sow. Pecten lens, Sow. 
Aptyehus biplex. Cardium striatulum, Sow. 
Belemnoteuthi.s. Avicula vellicata, JBla. 
Trochus retrorsus, Bla, Gervillia tetragona, RSm. 
])entalium Quenstedti, B/a. Ostrea gibbosa, Les. 
Lueina minuscula, JBla. Diseina latissima, SOw. 
Astarte lineata, Sow. 
About four miles north of this, in the valley of Gou]sby, where it 
lies in a long tongue scooped out by the river Bain, it is again seen 
in a brick-yard. It is here brought very close to the Red Chalk; 
but the succession of sandstone, ironstone, clay and sandstone may 
be traced between them. 
The beds here would appear to be lower in the series, the section 
being 
Papery shales, 9 in., 
Blue dicey clay, 3 ft. 4 in., 
Harder fossiliferous band, 1 ft. 6 in., 
Blue clay, 14 ft., with nodules at the base, 
thus showing the characters of the lower series. The fossils, how- 
ever, are .Atom. biplex, Lucina minuscula, Ostrea gibbosa, Discina 
latissima, and Belemnoteuthis anti~luus(?), two tine specimens of 
18, 2012
 at Cornell University on Mayhttp://jgslegacy.lyellcollection.org/Downloaded from 
202 ~. F. BLA~E O~ TH~ ~r i~E~E CLAY O~ ~eLA~n.  
Sketch Map of part of Lincolnshire, showing the positi~s of the 
various Clay-pits in the K;rnrneridge Clay. 
18, 2012
 at Cornell University on Mayhttp://jgslegacy.lyellcollection.org/Downloaded from 
J. F. BLA~E ON THE KIM]gERIDGE CLAY OF ENGI, AND. 203  
the latter having been procured by Mr. Keeping for the Cambridge 
Museum. 
In the cuttings of the Louth and Lincoln Railway we get again 
the succession of some of the beds. The actual junction with the 
Neocomian I did not see, as it was covered by dri_~. In the next 
cutting to the west we have the following section :m 
Thin limestone band, 4 in. 
Blue shale, 9 ft. 
Hard band of hydraulic limestone, 8 in., with .4mmoni~espectina~us (Ph.),
Luaina minurwula, Ostrea ibbosa, nd Disaina lati~rtu~. 
Light blue dicey clay, with shale full of Lucina minuscule. 
The same papery shales with numerous fossils (Atom. bilolex , 
Gardium striatulum, &e.) occur in the next two cuttings; and pro- 
bably intermediate to them are the soft blue, not very fossili- 
ferous, clays of a brick-yard by the railway-side, with Atom. b~lex, 
Ludna minuscule, and Ostrea gibbosa ; in this case, where we have 
the most complete section, we are struck with the general resem- 
blance of the series to that at Kimmeridge ; and this is the more 
noticeable, because the next good exposure, that at Nettleton Hill, 
shows us clays above the paper-shales, which are less and, indeed, 
scarcely fossiliferous, perhaps 30 ft. in thickness. The paper-shales 
here, i. e. at Acre House, are very fossiliferous, and yield /h~sc/na 
latissima, JBelemnoteuthis, Ammonites Avicula vellicata, 
and Homomya #radlis (?). The series here, however, though pos- 
sibly complete, cannot be so thick as in the south, as the Lower 
Kimmeridge is met with at the base of the hill at Holton-Moor 
station, and the dip is certainly not great. 
I have not traced these beds further north ; but Mr. Judd records 
their recurrence, after having been covered by the Chalk, in Filey 
Bay, where they contain the same fossils, together with Lingula 
ovalis in abundance, which, in spite of Dr. Waagen's quoting it as 
characteristic, I have everywhere else found to be a rare fossil in the 
Upper Kimmeridge, and to characterize rather the lower portions. 
Everywhere then, as already remarked by Mr. Judd, the upper- 
most portion is thinly stratified and slaty. The contained suite of 
fossils have quite a facies of their own. We remark the commonness 
of.dl)tyehi and Teuthiform Cephalopods. Disdna latissima seems 
absolutely characteristic, although Prof. Phillips records a fossil by 
that name from the Oxford Clay. Astarte lineata, and .Avicula 
vdlieata, though rarer, also seem peculiar. I.azdna minuscula is the 
bivalve that seems hitherto to have escaped escription, and which 
crowds every surface ; and though it is also met with far more 
rarely in the lower beds, by its abundance here it becomes really 
eharactolistic. The Cardium striatulum is the C. lotharingicum of 
Waagen's list, anal, though more abundant in the upper beds, is scarcely 
characteristic, unless indeed we ought to divide the species. The 
remaining fossils are either rare or are also met with in lower beds ; 
but their number is few. Of the whole list of Mollusca, containing 
21 certain species, 14 are peculiar, and 7 are common to lower or 
higher beds--one, Ammonites 1)ectinatus (Ph.), occurring also in the 
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Portland rock. The number of those that pass upwards is no doubt 
really greater where the two sets of beds are fully developed. 
It thus appears that the upper portion of the Kimmeridge Clay 
can be satisfactorily marked off by litholo~cal and paleontological 
characters into one connected series, and has therefore good claim 
for recog~aition. The sequel will show how far it is distinct from the 
beds below. 
LOWER Kr~r~ERIDGV.. 
The lower series consists of thick beds of clay, offering little 
lithological distinction, except in the neighbourhood of the Coral 
Rag ; and if they are divided at all, it must be pala~ntologically. Dr. 
Waagen does this, "including in the Lower Kimmeridge some feet of 
the clays at the base, and calling the rest Middle glmmeridge ; and 
Mr. Judd, in his paper on the Speeton Clay*, follows him for the 
strata of Filey Bay, and indicates the Lincolnshire pits which he 
considers to belong to either egion. 
The only positive indication of the nature of the Middle Kimme- 
ridge, which Dr. Waagen states at 500 ft. thick, and which therefore 
ought to be the main mass and most often met with, is his list of 
12 fossils, which, he says, are such as are commonly met with on the 
Continent in the zone of Pterocera Oceani. Of these, however, 4 (viz. 
Atom. mutabilis, Panopcea trill,a, O_pis suprajurcasis, and Exogyra 
nana) he himself records from the lower beds also. Of the remainder, 
Atom. JBerryeri and Lucina ~7.~gaudi~ (suhstriata) occur in the lowest 
beds at Weymouth ; the Pholadomy~ (2) are so badly preserved in 
the Kimmeridge Clay, as well as scarce, that it is impee~ible to 
place much reliance on them. Cardi~m pseudoaxlnus is quoted by 
Thurmann from the lower zone also, and is certainly rare. Exogyra 
vb'gula occurs throughout. 
There are left t~s~llaria nodifera and mosensis, the latter of 
which is certainly most common in the upper portion ; but they do 
not appear to be universally characteristic of the zone of Pterocera 
Oceani. 
There is therefore nothing special about thi~ collection of fossils 
which would justify the separation of the beds from those below; 
~n fact, the different species are so united by occurring together in 
various localities, that two different faunas cannot be made out ; and 
though minor zones may be recog~fized, asin the Upper Kimmeridge, 
they are often very local. 
Judging, as we must do, for the general correlation of the beds, by 
the general assemblage of the fossils, it appears to me that the Middle 
Kimmeridge (that is, a series of beds containing a special ]Kiddle 
fauna, as exhibited elsewhere) is absent from England, although, the 
deposition of the beds having been continuous, ome of them must 
be undoubtedly contemporaneous with the ]~[iddle period. The 
special fauna is that which abounds in Gasteropods of the genera 
t)terocera, ~'erina~a, _Natlca, and Chemnitzia, together with many 
varieties of Panopvea nd Pholadomya, and in some cases various 
* Quart. Journ. GooL See. vol. xxiv. p. 240. 
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Echinoderms. Only the discovery of such a fauna would justify 
the recognition of Middle Kimmeridge beds. 
All the rest, then, I include under the title Lower Kimmeridge, 
with the exception of a few beds forming the passage from the 
Coral Rag, Undoubtedly we might call the latter Lower Kimme- 
ridge and all the rest Middle, as it would appear that Oppel would 
have done; but there are objections to this. In the first place, the 
thickness of these passage-beds is quite inconsiderable compared 
with the others; they are also only developed, as it would appear, 
where the Coral Rag is present, and contain in a large proportion a
Coralline fauna; but, chiefly, the fossils of the clays above them do, 
and their fossils do not, bear comparison with those of the zone of 
.Astarte sulgracoraUina , as will be seen in the sequel. 
The series may be best studied inland, particularly in Lincoln- 
shire, which agrees with Dorsetshire in this as in the upper part. 
The Horncastle pits, cited by Mr. Judd as belonging to  the 
Middle Kimmeridge, are three in number. They.expose some thick- 
ness (30 feet) of clay, with a few septarian stones, which, how- 
ever, are not very fossfliferous. They probably belong to the upper- 
most region, as I could not find in them any examples of Aram. 
serratus. They contain, however, fossils associated with that Am- 
monite elsewhere; and its absence only marks a region in the series. 
The fossils here obtained are : - -  
Ammonites mutabilis, Sow. 
Rostellaria mosensis, B~zv. 
Dentalium Quenstedti, Bin. 
Cerithium crebrum, ~Bla. 
Cardium striatulum, Sow. 
Lingula ovalis, Sow. 
&vicala mdilignensis, Bla. 
Pecten Grenieri, Cont. 
Astarte supracorallina, D' Orb. 
Nucula ~enkii, RSm. 
Nucula, sp. 
Corbula Deshayesia, Buo. 
Arca reticulata, Bla. 
Anatina minuta, ,Bla. 
Homomya compressa, 2Ig. 
Thracia depressa, Sow. 
Serpula intestinalis, Ph. 
We see at once that this is a fauna quite distinct from that of the 
upper beds at Fulletby, two miles to the N.E., and that we have 
reached a region as distinct palmontologically as it is lithologically. 
As these pits, from their stratigraphical position, as well as their 
contained fossils, are certainly as high in the Lower Kimmeridge as 
any seen in Lincolnshire, it is important that we should examine this 
list, incomplete as it no doubt is, to see if it affords any justification 
for a separation between the beds here and the lower ones at M:arket 
Rasen and elsewhere. Now, of the seventeen here quoted, every one 
is found in company with .Atom. serratus in other pits in Lincoln- 
shire; and I fully believe alonger search would reveal that Ammonite 
here. Three also, namely Avivula vedilignensls, Thrada depressa, 
and Serpula intestinalis, go down to the very lowest beds. This set 
of pits, therefore, cannot be  separated from the rest ; are they all, 
then, to be called Lower, or Middle Kimmeridge ? 
Bearing in mind the different horizons of species, as before men- 
tioned, ia different localities, which will account for the presence of 
Rostellaria mosensis, although it is not a very common fossil here, 
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we find among the remainder, first, the very species that gives its 
name to the Astartian zone, Astarte supracorallina--and, again, 
Corbula Deshayesia and Nucula Menkii, the first of which is always, 
and the second usually, characteristic of lower beds ; and these, with 
~rithiura vrdn'um, are the common fossils. The latter is a near 
ally, if not a variety, of Oerithium limwforme (R~m.), which is also 
characteristic of the lower beds. Thus, standing alone, these pits 
seem to me to present a fauna comparable to the Lower and not to 
the Middle Kimmeridge; and if they are not o be separated from 
the beds with Atom. serratu$, the conclusion becomes more certain. 
I f  these are Lower Kimmeridge, the rest, of course, are also, and 
we need only a description, and not so particular a discussion of 
their fossils. 
The next exposures of this upper portion are at the south side of 
the Louth road at Market Rasen, and at Hamilton Hill, near that 
place. No clear section is here seen; but a rather peculiar fauna is 
found in the large septarian doggers cattered about, and which are 
generally formed round large Ammonites, uch as Atom. Berryeri. 
Several series of such doggers, some more septarian than others, are 
found in the various clay-pits. The fossils here are:-- 
Ammonites Berryeri, Les. Avicula nummulina, J~/a. 
biplex, Sow. Rhynchonella pinguis, R6m. 
yo ?, D' Orb. Astarte supracorallina, D' Orb. 
Nucula obliquata, B~. 
In the cutting east of Brigg, at the most easterly portion, is seen 
dark clay, which contains shnilar fossils to those at Horncastle, 
viz. :~  
Rostellaria mosensis, Buy. Arcs reticldata, ~a. 
Cerithium fortieostatum, B/a. Ostrea dilatata, Sow. 
Anatina minuta, B/a. Discina elevata, Bla. 
i ~  n~na, A~bW. Serpula intestinalis (?), P~. 
ovalis, Sow. 
In the Wrawby cutting the beds are now too rotten to give much 
chance of seeing fossils; in the most easterly portion, however, 
occurred Atom. biplex, Astarte supracorallina, Cerithium crebrum, 
Nucula MenIcli, ~erlnda tetragona, and Pentacrinus, p. 
The above exposures are in descending order ; and we see in them 
the gradual introduction of species that occur more abundantly 
below, though the region of Atom. serratus is not yet reached ; there 
is, however, nothing in them that would justify their separation 
from the beds below as Middle Kimmeridge. 
Yet they have a facies in common that may serve to separate 
them as a subzone, namely the absence or rarity of .Atom. serratus 
and the presence of abundance of l~ostellaria rnosen~ and Anatina 
minuta. This latter character does not hold for the two pits men- 
tioned near Market Rasen, whose peculiar fossils prevent their 
correlation ; but they axe probably the lowest of all these. 
The beds above mentioned, in the Wrawby cutting, are succeeded 
by some thickness of very gypsiferous, but unfossiliferous, clays, the 
joints of ~vhich weather yellow. The occurrence of gypsum in the 
Kimmeridge clay is also mentioned by Prof. Phillips (' Geology of 
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Oxford,' p. 325) ; and the beds of this mineral met with in the sub- 
Wealden boring may possibly belong to the uppermost portion 
of the formation. This is one gTpsiferous zone ; there is another 
below, seen at Hawkstead. 
Following on this, at the Wrawby-road bridge, are the clays with 
Atom. serratus and associated fossils. We here reach the region 
most interesting by its organic remains, which are in great variety 
and tolerable abundance. Pits in this zone are numerous, though 
not all containing the same fossils. 
At Wrawby occur the following : - -  
Ammonites biplex, Sow. 
serratus, Sow. 
Thracia depressa, Sow. 
Lucina minuscula, B/~. 
Anatina minuta~ B~. 
Astarte supracora!llna, .ffOrb. 
Trigonia Juddiana, Lyc. 
Avieula mdilignensis, B/a. 
Area retieulata, B/a. 
Lingula ovalis, Sow. 
At Market Rasen, on the north side of the Louth road, is the pit 
in this region which appears to be opened on its most fossiliferous 
part;  and from this and another on the Walesby road, nearly on 
the same horizon, but a little lower, have come most of the Lincoln- 
shire Kimmeridge-clay fossils of late years. I t  is covered by a few 
feet of sand redeposited from superjacent beds ; and then we have 
17 feet of blue clay most fossilfferous towards the base, 6 inches 
of septarian limestone, and blue clay 2 feet. The best fossils lie 
nearest o the limestone, above and below, but not in any well- 
marked horizons. The commonest, besides the Ammonites cymodoce, 
deciTiens , and serratus, are the characteristic Astarte, a new species 
of Cerithium, Nucula Menkii, and Thracia de pressa. Ostrea del- 
toidea, though present, is very rare, as is also Lingula ovalis. The 
complete list, richer than from any other locality and containing 
several new forms, is as follows : - -  
Ichthyosaurus, sp. 
Teleosaurus, sp. 
Ammonites decipiens, Sow. 
mutabilis, Sow. 
? rotundus, Sow. 
cymodoce, ff Orb. 
tlerryeri, Les. 
serratus, Sow. 
Belemnites nitidus, Dollf. 
Cerithium erebrum, B/a. 
9 . fortieostatum, B/a. 
Rostellaria rasenensis, .Bla.
Natica microsoopiea, Cont. 
punetulata, Bla. 
Tornatella secalina, JBuv. 
Neritopsis delphinula,/~ Orb. 
Dentalium Quenstedti, llla. 
Pholadidea bbreviata, B/a. 
Area longipunctata, ~la. 
mosensis, JBuv. 
retieulata, ~/a. 
Lueina minuseula, B/a. 
Astarte supracoralllnr~ Z}'Orb. 
Astarte Miehaudiana, D' Orb. 
- :  -ovata, Sow. (small). 
Nueula Menkii, R~m. 
Is~da lineata, Bla. 
Corbula Deshayesia, Buv. 
Anatina parvula, ~ .  
Trigonla Juddiana, Lye. 
Thracia depressa, SOw. 
Pholadomya tequalis, Sow. 
Inoceramus expansus, Bht. 
Cardium striatulum, Sow. 
Pinna, sp. 
Peeten Grenieri, Cont. 
demissus, Ph. 
Thurmanni, Gont. 
Anomia DoUfusii, ~/a. 
Ostrea deltoidea, SOw. 
monsbeliardensis, Con~. 
gibbosa, Les. 
Exogyra nana, Sow. 
Terebratula Gesneri, Et. 
Lingnla ovalis, SOw. 
Hoploparia, sp. 
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At Holton-Moor Station, as before mentioned, a brickyard in this 
region occurs with similar fossils, as far as examined--that is, those 
that are most common at Market Rasen, with the addition of Phoht- 
domya ventricosa (Sow.). More to the south two important pits in 
this region are seen on the Wragby and Horncastle road, called the 
Baumber and Langton pits. The latter, from its stratigraphical posi- 
tion, must be lower in the series than the former; yet its character- 
istic univalve is Rosteltaria ~nosensis, showing how little reliance can 
be placed on that shell as indicating a zone. Neither of these is 
so rich as that at Market Raseu; and they have, besides, been less 
worked. 
At Baumber two rows of doggers are visible--one smaller set 
near the top, and another of immense ones at the base. Many of 
these contain Atom. Berryer/ l ike those of the region above, but 
Atom. serratus is also plentiful. Blue clay, 20 feet thick, lies above 
these latter doggers, and in places it is really ditllcult to say whether 
the fossils or the clay compose the greater part of the bed ; but the 
fossils are difficult to preserve and much broken. The fossils ob- 
tained here are : - -  
Ammonites Berryeri, Les. 
- -  serratus, SOw. 
decipiens, Sow. 
hector,/)'Orb. 
Astarte Miehaudiana, V Orb. 
Arca rhomboidalis, ~rnt. 
Nucula Menkii, R0~ 
Corbula Deshaysea, Buy. 
fallax, Cont. 
Homomya eompressa, .dg. 
Ceromya orbieularis, R~m. 
Pecten Grenieri, Gtmt+ 
arcuatus, ~ .  
Lima tedilignensis, Bla. 
Anomia Dollfusii, ~ba 
Ostrea, sp . .  
I)iscina elevata, B/a. 
At Langton less of the clay is seen before reaching the doggers; 
but this would seem to arise from the fact that there are many 
rows of doggers in the clay, and the brick-pits are excavated till 
the first is reached, since they always lie at the base. The doggers 
here are brown when exposed to the air, being more or less ferrugi- 
nons. The assemblage offossils is remarkable--I~ostellaria ~nosensis, 
as mentioned before, being abundant, with _Nucula obli~uata, which 
also belongs to a higher part, yet associated with several fossils 
( SerTula tetragona , Cy.prina cyreniJbrmis, and.Av/ct~, ted//i~Inens/s) 
which become common in the beds below. The species are : - -  
Ammonites Berryeri, Les. 
serratus, ~ow. 
Rostellaria mosensis, Buy.
1Nucula Menkii, R6m. 
obliquata, +Bla. 
Arca rhomboid~li% Cont. 
Avicula ~edilignen~ B/~ 
: dorBetenais, B/a. 
Cyprina eyreniformis, B/a. 
Pecten dem~u~, jD]~. 
Serpula tetragona, Sow. 
A small pit on the Caistor Road, near Market l~asen.,~ which, 
from its stratigraphical position, is lower than those before men- 
tioned, seems, from i~s fossils, to be most comparaMe with that of 
Baumbcr, i. e. by the large Atom..Berryeri and abundant Li~gula 
ovalis; but its more numerous ~Iarket-Rasen fossils associate it 
more closely with the pits there. Here are found : - -  
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Ammonites Berryeri, Zes. 
eymodoee, 2)' Orb. 
decipiens, Sow. 
-- serratus, How. 
Belemnites nJtidus,Dollf. (young). 
Cerithium forticostatum, JBla. 
Serpula tetragona, Sow. 
Nucula Menkii, RSm. 
~qucula obtiquata, Bla. 
Astarte supvazorallin~% .D' Orb. 
Michaudiana,/)' Orb. 
pesolina, Cont. 
Inocemmus expansus, ,BIa. 
Cyprina eyreniformis, ~la. 
Lingula ovalis, Sow. 
The number of pits on this horizon and their wide separation 
seem to indicate considerable total thickness. They may be con- 
sidered to form a second subzone. Exposures of beds below this 
level exhibit, as remarked by Mr. Judd, a well-marked dif- 
ference, both lithologically and palaeontologically, but still not 
sufficient to warrant a separation, though the difference is far more 
marked than anywhere else below the Upper Kimmeridge, in 
Lincolnshire~so much so that the first time I saw these lower beds 
after seeing those of Market Rasen I took them to be Oxford Clay. 
This was at a well-sinking on the Bishopsbridge Road, about 1~ mile 
east of the pit last mentioned. Here were black clays with white 
rotten fossils in layers, most of them being undistinguishable 
(apparently Pholadornyo~) ; but Ostrea dilatata and Belemnites were 
plentiful; and there were some reptilian remains, consisting of very 
compressed vertebrae and long bones. On one of these, however,. 
were numerous Discince, which, though badly preserved, showed the 
fine radiating strim of Discina Hum phrcsiana. The Belemnites too 
were not hastate, but comparable with ~. nitidus. However, the 
age was settled on discovering in a cutting, west of the Wrawby 
cutting before mentioned, exactly similar black clays in the same 
stratigraphical position, containing also Ostrea dilatata and deltoidea 
and abundance of Belemnites nitidus, associated with : -  
Ammonites, p. (? young of deci- T~igonia, sp. (cast, elongated). 
piens). /~ueula Menkii ?, R/~. 
~issoa mosensis, ~Buv. Corbula Deshayesia, .Buz. 
Arca minuscula, Cont. Anomia Dollfusii, ]~/a. 
Anatina minuta, Bla. Lima mdilignensis, ~la. 
Serpula tetragona, A~no, 
Some of these which do not occur higher up are seen again, with 
Ostrea deltoidea, at WoodhalI Spa. It is plain therefore that in 
this locality O. dilatata is associated with, and almost takes the 
place of, that oyster. 
Passing towards the south, the brickyard west of West Brank- 
with, near'Wragby, seems to be in this region frown the multitude 
of fragments of oysters, showing the curving round of the band of 
similar strata to the S.]~., and the low level in which the Langton 
pit is dug. 
To the south, again, at Hawkstead ]tall (five miles south-west of 
B~orncastle), a small pit exposes gTpsiferous clays (the lower zone), 
with septarian and rather bituminous nodules. These contain, in 
aMmdance, a peculiar form of Atom. serratus (like Sowerby's ori- 
ginal), with Belemnites nitidus and Ostrea deltoidea. 
The pit at Woodhalt Spa, a mile to the south, is much more 
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fossiliferous. Some of the large doggers are almost entirely com- 
posed of Eerpula tetragona ; others contain Avivula ~deligaensis ; 
while the clays are full of Ostrea ddtoidea nd Belemnites nitidus. 
There are beside : -  
Ammonites serratus, 8ow. ] Lima a4ilignensis, B/a. 
Rissoa mosensis, Buy. [ Arca. sp, 
C~yprina cyreniforms, B/a~ Thracia depressa, Sow. 
It was from this pit probably that Sowerby's original specimens 
of Serluu/a tetragona came, as he mentions their filling whole blocks 
and being associated with Avicula in~uioalvis (vedilignensis)and 
Astarte (probably supracorallina), which latter species we ought 
therefore to add here to the list. 
It is a remarkable illustration of the persistency" of these regions 
over considerable areas, that in South Yorkshire the Kimmeridge 
Clay seen has an exactly similar appearance tothat at Woedhall Spa 
and Hawkstead Hall, and contains Arnm. serratus of the Sowerbian 
form and Ostrea deltoidea t Elloughton ; and near Leavening arc also 
blocks filled with Ser pula tetragona nd numerous Bel. nitidus and 
Ostrea deltoidea, associated, however, with Atom. corchltus. Yet 
this is not the lowest region of the Kimmeridge Clay in Lincoln- 
shire; for at Worlaby are met with sandy clays with very few 
fossils, the fauna being reduced to L/ngu/a ovalis (abundant), Luc/na, 
sp., and Atom. biplex. From their stratigraphical position they must 
lie below the last described, and are probably not far above the base 
of the formation. The exposure here is a very satisfactory one, 
from its proving, by the presence of Lingula ovalis, that it is still in 
Kimmeridge Clay ; and therefore, of course, the beds above must be. 
This series of pits, again, make another well-marked subzone, cha- 
racterized, as Mr. $udd noticed, by the abundance of Ostrea dilatata 
and Belemnites nitidus. No Rhynchonella inconstans, however, is 
reached; indeed I have never yet found it associated with Ammo- 
nites serratus. 
I t  is well known that the Coral Rag is absent from Lincolnshire, 
and the succeeding beds are those of Oxford Clay, widch may be 
well seen with their characteristic fossils at Bardney and Lang- 
worthy. The different exposures of Lower glmmeridge in Iincoln- 
shire may be thus arranged in descending order : - -  
Horncastle, Hamilton Hill, Brigg, Wrawby (Eut). 
Market Rasen, Wrawby (Middle), Holton Moor. 
Caistor Road. 
Baumber. 
Langton. 
West Wrawby, West Brankwith, Hawkstead Hall. 
Woodhall Spa. 
Worlaby. 
It is very difficult to estimate the total thickness represented by 
these various horizons ; but as many of the pits themselves reach a 
depth of 30 ft., and there are eight stages, it cannot be less than 
240 ft., supposing that every portion happened to be dug into at one 
place or another. A more probable stimate would be obtained by 
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supposing each of these separate xposures to occupy a separate 30 
feet, which would give 450 feet; but such estimates are entirely 
conjectural. 
Comparing now the Lower Kimmeridge of other counties with this 
typical development in Lincolnshire, I of course include the whole of 
the "Middle Kimmeridge of Filey Bay" of Mr. Judd in this division. 
It contains everal of the characteristic fossils, with others that have 
not been met with in Lincolnshire, among which may especially be 
mentioned Exogyra virgu~. A portion of his "Lower Kimmeridge" 
is also probably of this division. 
I have already stated that I regard the base of the pit at F, ly as 
Lower Kimmeridge, partly on account of its more clayey character, 
but chiefly from its contained fossils, especially Ammonites erratus, 
A. longispinu8, Area rhomboidalis, Astarte ovata, Serpu2a tetra- 
gona, Avicu~a oediZ~Tnen~ , _Pecten 6trenierl, DentaZium Quenstedti, and 
Lingukz ovalis. Several other fossils are collected at this pit; but as 
this is the only pit I have seen in Cambridgeshire, they will appear 
in the general list. 
The great mass of the Kimmeridge Clay of the "inland counties" 
belongs to this lower division, which accounts for Professor Phillips 
saying that the upper portion is most fossiliferous--that is, the region 
of Market Rasen. I have not very carefully examined the clay in 
this range, as its fossils have been already collected and recorded, 
but only satisfied myself of its general accordance with the Lower 
Kimmeridge of Lincolnshire at Swindon and at Hat,well. The clay 
is far more sandy than anywhere in that county, and contains 
several fossils peculiar to the district. At the former place, after 
very little if any Upper Kimmeridge, several bands are seen in 
some large brick-pits now in full operation, and very fossiliferous. 
In the nearest but one ~ the railway occurs a strong band of lime- 
stone full of ~lmm. biplex, a feature not seen elsewhere ; and the beds 
dip more than 20 ~ to the S. The dark clay at the base of the next, 
in which great septarian doggers occur at the top, has many layers 
of compressed Thrac~ depressa, which reminds one of a similar 
abundance of this shell at Weymouth. Prof. Phillips mentions no 
fossils from the Kimmeridge Clay of Swindon in his list ; nor can I 
find any account of them. Those that I found are the following, 
though there must be many more . - -  
Ichthyosaurus, sp.
Ammonites biplex, ~nv. 
Cerithium multiplicatum, B/a. 
Dontalium Quenstodti, B/a. 
Trigonia muricata, "6~oldf. 
inourva, 2Benned~. 
Astarte supracoralliua, D' Or6. 
NucuJa menkii, R6m. 
Area mosensis, Buy. 
•ucina subs,tiara, R~.  
? balmensis, Gent. 
Cardium striatulum, 8ow. 
Thracia depressa, 8ow. 
Pholadomya, sp. 
Perna mytiloides, Lain. 
Flambarti, Doll~. 
Modiols paUids, ~ .  
. semiplieata, Buy. 
Exogyrs vir~ula, D~. 
- nana ,  ~mv. 
8calpelhm reticulatum, B/a. 
To those recorded from Hartavell I have to add thefo l lowing 
very characteristic forms : - -  
Q. J. G.S. No. 122. Q 
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Corbula Deshayesia, Buy. 
Area mosensis, Buy. 
rhomboidalis, Cont. 
Nucula Menkii, Rd~n. 
Astarte supracoraUina, D'Orb. 
Pecten Thurmanni, Cont. 
Anomia DoUfusii, Bla. 
The clays that were dug from the deep cutting between Wootton 
Bassett and Swindon exhibit the same fossils, and therefore belong 
to the Lower Kimmeridgu, though here the passage-beds (to be pre- 
sently described) were also cut through. The species belonging to 
this zone not mentioned by Phillips are : -  
Ammonites decipiens, Sow. Nucula obliquata, ~/a. 
Rissoa mosensis, Buy. Arcs mosensis, Buy. 
Corbula Deshayesia, JBuv. - J rustica~ Cont. 
Astarte ovata, Sow. Avicula sediligneusis, B~a. 
- Michaudiana, D' Orb. Thracia depressa, Sow. 
Mactromya rugosa, D' Orb. Ostres olitaria~ Sots. 
Pecten Grenieri, Cont. 
Thus, though there is considerable variation in lithological characters, 
the fauna of this Lower glmmeridge is everywhere fairly comparable 
with that of Lincolnshire. I cannot record Atom. serratus from per- 
sonal observation ; but Prof. Phillips records it from Minety under 
the name of .Atom. su_perstes. 
We come now again to the coast-section as exhibited at l~ingstead 
Bay; and here in a short space seem to be repeated the regional 
features that are traced in the various Lincolnshire pits. 
I f  we start from the east or upper end, and collect the fossils, we 
come first to thick masses of blue clay, with the following charac- 
teristic fossils : - -  
Ammonites cymodoce, D' Orb. 
Cerithium forticostatum, B/a. 
'Astarte Michaudiana, ~ Orb. 
regularis, Cont. 
Nucula Menkii, R~n. 
Corbula Deahayesia, JBuv. 
Cardium eduliforme, EL 
Lingula ovalis, Sow. 
Anatina minuta, B/a. 
Cyprina cyreniformis, Bla. 
Pecten Grenieri, Cont. 
Thracia depressa, Sow. 
Pleuromya tellina, .4 9. 
]~xogyra virgula, Desh. 
nana, Sow. 
Ostrea solitaria, Sow. 
, Further east we meet with the dogger Mocks of Langton, &e., 
with Amm. serratus, Belemnites nitidu,s, Trigonia Juddiana, and 
Oardium striatul.um, then black clay, with numerous Ostrva ddtoidea, 
as at Woodhall Spa, and below this the sandy beds of Worlaby, with 
numerous large Lingula ovalis, and Atom. biple,v ?, Thracia de_pressa, 
and Cerithium crebrum. 
This succession cannot be so well traced on the west of Weymouth, 
where the whole exposure consists, except quite at the base, of un- 
distinguishable blue clays. Here Ostrea deltoidea, though chiefly 
found near the base, is scattered through the clays, and .drnm. serratus, 
if present, must be very rare ; it has not occurred to me in any of 
the doggers such as usually enclose it. Its rarity in this locality 
may have made Dr. Waagen call these clays Middle Kimmeridge. 
They contain, however, a varied suite of fossils such as are asso- 
ciated elsewhere with that Ammonite. There is a remarkable bed 
of Thrada de pressa near the base. The fossils here obtained are : - -  
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Plesiosaurus, sp. 
Gyrodus ornatissimus, J~la. 
Pycnodus quincuncialis, Bla. 
Ammonites biplex, Sow. 
- decipiens, ~ .  
Berryeri, Les. 
Cerithium forticostatum, J~la. 
Fusus tertius, .Bla. 
Dentalium Quenstedti, JBla. 
Corbula Deshayesia, Buy. 
Area rhomboidalis, Cont. 
Astarte supracorallins, 1)' Orb. 
Michaudiana,/)' Orb. 
ovata, ~bw. 
l~ucula Menkii, R~m. 
Cardium strlatulum, Sow. 
Trigonia Juddiana,/~Jc. 
Pecten Orenieri, Cont. 
Thracis depressa, Sow. 
Pholadomys obliqua ?, Ag. 
Pleuromya tellina, A#. 
Lima virgul/na, Co'at. 
Avicula dorsetensis, B/a. 
Exogyra virgula, Sow. 
Ostrea deltoidea, Sow. 
Inoceramus expansus. JBla. 
Rhynchonella pinguis, RSm. 
Lingula ovslis, Sow. 
Serpula runcinata, Sow. 
To these we might add some of the fossils recorded by Dr. Waagen, 
especially those of his middle region, viz, Rostellaria nodlfera and 
mosensis, Cardium pseudoax~nus, Lucina substriata, and O p/s supra- 
jurensis. They appear to have been gathered at the base of his 
middle region, and must have been associated with many of those 
above. 
]~r~RrDG~ PASSAO~-~EDS. 
The clays just described at Weymouth pass downwards into a 
9 series of more sandy and stratified beds, with a peculiar suite of 
fossils, which may be best described as passage-beds, and of which 
this is the typical locality. They are the equivalent to part of 
Dollfus's "Calcaires h Trigonies" of the Cap de la H&e,  according 
to Dr. Waagen, who includes part of them in the Upper Calcareous 
Grit. They have always been called Kimmeridge Clay, or, by 
Damon, the Kimmeridge grit; and fossils found in them inland 
have always been referred to that formation. Yet it must be 
acknowledged that the change in the fossils as we enter these beds 
is very striking, and accompanied by a lithological change. With 
some fossils peculiar to them are associated other species, found 
above and below in about equal numbers. ][ have found no indica- 
tion of such beds where the Coral Rag is absent, as in Lincolnshire ; 
but in the presence of that formation they are everywhere developed. 
This would serve to attach them rather to it than to the Kimmeridge 
Clay. The change, no doubt, both in the character of the deposit 
and in the accompanying life was gradual, and certain species were 
specially adapted for such intermediate circumstances ; and this gives 
us the history of the deposits. Instead, therefore, of drawing hard 
and fast lines, iV would be well to recognize such passage-beds; and 
calling them after the overlying series, particularly for mapping- 
purposes, they will receive the above proposed title. 
The following is the section as exhibited on the shore beyond 
.Sandsfoot Castle. The thickness is only estimated by the extent of 
ground covered between the surface outcrops, and is probably slightly 
above the truth. 
Q2 
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Section of Kimmeridge Passage-beds, Weymouth, from the top 
to the bottom. 
Lithology. 
Light-coloumd clay ......... 
1. Green sandy be&s ........... 
2. Rather light-blue day ..... 
3. Hard yenow limestone ..... 
. Soft light-blue clay ........ 
Hard yeLlow limestone ...... 
6~ Blue clay .... . . . . . . . . . . . . . . . . .  
7. Band of oysters ............... 
8. Blue clay ..... . . . . . . . . . . . . . . .  
9. Band of small oysters ...... 
10. Blue clay ..... . . . . . . . . . . . . . . .  
11. Light-yellow hard band . 
12. Blue clay ... . . . . . . . . . . . . . . . . . .  
Ironstone band of coral rag 
Th ickness  
i 1 6 
0 2 
~ i 
0 2 
Observations. 
No fossils. 
Very fossiLiferous (see below). 
Exogyra nana, Osgrea deltoidea. 
Indurated bands, Ostrea del- 
toidea. 
Osgrea deltoid.a, 8erpula i~- 
testinalis. 
Ostrea deltoidea. 
Very fossiliferous (see below). 
1~o. 1 has a great variety of fossils crowded against each other ; 
and though these are moderately large and well preserved, almost 
every f ragment  of the bed contains some. I t  is known to col lectors 
as the  Trlgonia-bed, f rom the  abundance  of T. Meriani. The fol- 
lowing are the  fossils I have f rom this bed : - -  
Ammollito~ biplex, Sow. 
decipiens, Sow. 
Berryeri, Les. 
9 hector,/)'  Orb. 
Belemnites nitidus, Dollf. 
abbreviatus, Mill. 
Turritella minute, K. ~ D. 
Rostollaria mosensis ?, Buy. 
PhasianeUa striata, Sow. 
Littorina puleherrima, Dollf. 
Ddphinula nassoides, Buy. 
Chemnitzia heddingtonensis, SOw. 
Plearotomaria reticulate, Sow. 
Natica eudora, D'Orb. 
Opis suprajurensis, Cong. 
Cardium pseudoaxinus, Th. 
pesolinum, Cont. 
Cucull~ea pectinata, Ph. 
Area mosonsis, Buy. 
- rhomboidalis, Cont. 
Trigonia Meriani, Et. 
Pholadidea compressa, Sow. 
Perna mytiloides, Sow., vat. 
Modiola bipartita, Ph. 
Astarte ovata, Sow. 
Lucina substriata, R6m. 
plebeia, Cong. 
Goniomya Monodi, Dollf 
Thracia depressa, ,~rw. 
Pleuromya donacina, Aft. 
tellina, Ag. 
- Voltzii, Aft. 
Gresslya ? 
Pholadomya ~equalis, SOw. 
Homomya compressa, ~4g. 
Pecten midas, D' Orb. 
Quenstedti, B[a. 
- -  articulatus, Sdd. 
Perna lanceolata, Sow. 
Gcrvillia, sp. 
Anemia, sp. 
Lima pectiniformis, 8cM. 
Ostrea deltoidea, SOw. 
intricata, Cont. 
- , monsbeliardensis, ConL 
solitaria, Sow. 
Exogyra bruntrutana, T~ur. 
- nana, Sow. 
Lingula ovalis, Sow. 
Rhynehonella inconstans, Sow. 
Serpula intestinalis, Ph. 
runcinata, Sow. 
Vermilia, sp. 
Eryma Babeaui, OpT. 
Cidaris florigemma, -Ph. 
Trochocyathus, p. 
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and this is by no means a full list. Tt~ose which have been recerded 
by others in addition to these will appear in the table. 
The small oyster-bed No. 9 is less fossiliferous as regards pecies o 
far as ascertained. They are as follows : - -  
Ammonites biplex, Sow. 
Belemnites nitidus, Doll]'. 
Turbo Julii, Et. ? 
l~uo~]~ sp. 
Mactra tenuissima, Cont. 
Trigonia, sp. 
Pleuromya tel]ina, 24g. 
donacina, Ag. 
Thracia depressa, Sow. 
Pecten midas, D' Orb. 
arcuatus, Sow. 
Pecten lens, 80,0. ?
Avicula mdilignensis, Bla. 
Modiola sub~equiplicata, Goldf. 
:Exogyra nana, ~ow. 
bruntrutana, 7X. 
Ostrea deltoidea, Sow. 
Rhynchonella inconstans, Sow. 
Serpula intestinalis, ph. 
Cidaris Smithii, Wr. 
, sp. (spine). 
Eryma Babeaui, 022. 
On an examination of these lists, supplemented by other recorded 
species, it will appear that out of 72 species found in these passage- 
beds, while 29 are peculiar, and 13 are common to both formations, 
there are 20 which pass up into true Kimmeridge Clay, and 10 which 
come up from below, to which latter number it is probable that 
some of the so-called peculiar forms really belong. It is well, how- 
ever, to notice that the range upwards of Coral-Rag species is almost 
confined to these beds, and that true Kimmeridge Clay has but very 
little community of fauna with that formation. 
An almost exact repetition of this series in its litholo~cal cha- 
racters occurs on the west side of Ringstead Bay, and at Osmington 
Mills, whence many fossils have been collected, but all of them of 
species included in the above lists. Prof. Phillips records many of 
these fossils and other Coral-Rag species from Wootton-Bassett 
cutting, whence I also obtained in addition Trigonia Meriani, .Rhyn- 
chonella invonstans, Ostrea solitaria, .,4rc.a mosensis, ~erpula intesti- 
nalis, and Lima pectiniformis. As this appears to be, in :England, 
the home of l~hynchonella inconstans, which occurs in higher zones 
abroad, we must recognize these passage-beds by its presence at 
Shotover and Filey, and in Cambridgeshire. 
The peculiarity and abundance of the fossils of this zone, and the 
easily distinguished character of the matrix, render it of consider- 
able importance for the recognition of the junction of the two for- 
mations ; and separated, as it is, from the Kimmeridge Clay proper, it 
is a pity it has not received a more distinct recognition, but has 
been mixed with a portion of the true Kimmeridge Clay to form 
one region by Waage n. .Atom. serratus has never occurred to me in 
this zone ; nor is it recorded in the same bed with Rhynchonella in- 
eonstans by Waagen himself, though they are associated by him as 
characteristic fossils of the zone. I believe they occupy in :England 
different horizons, the latter being the most characteristic fossil of 
these passage-beds. Ostrea ddtoidea, which here occurs in layers, 
occurs also in the Coral Rag in the same locality j and a spine of 
Cidaris florigemma was certainly in situ in these passage-beds. 
Neither of these fossils, then, can be absolutely characteristic. 
But, with regard to community of fauna, I have been struck with 
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the number of fossils common to the Oxford and Kimmeridge Clays, 
taking those of the former from published lists and figures. I have 
myself found Ostrea dilatata with its associated Serpu~ intestinalis 
in both; and Avizula dorsvt~ns~, found in Kimmeridge at Ringstead, 
occurs in Oxford Clay in Lincolnshire, and A,~monites corda~us in 
the Kimmeridge of Yorkshire. Thrada depressa is commonly re- 
corded from both formations ; and several of the vertebrate fossils 
which I have received as from the Kimmeridge, though not found by 
me in s/tu, are figured by Prof. Phillips as from the Oxford Clay, as 
Rhamphorhynchus Buc~landi, Ischyodus Egertoni, Hybodus grossi- 
venus. But what has struck me most is the almost exact resem- 
blance, not to say identity, between the Astar~ varinata, Corbula 
Macneillii, and Area subtetragona, as figured by Prof. Morris" from 
the Kelloway Rock and Oxford Clay, near Chippenham, with the 
AstarU supracoraUina, Corbttla Deshayesia, nd Area rhomboidalis, 
which are so highly characteristic of the Kimmeridge Clay. Prof. 
Phillips also records Discina latissima from the Oxford Clay; but 
this perhaps requires confirmation. If all these, and others of more 
doubtful authority, are really common to the two formations, we are 
scarcely justified in separating them as Middle and Upper Oolites. 
In Lincolnshire they are one continuous formation, scarcely more 
distinct by their fossils than the two divisions of the Kimmeridge 
Clay ; and they partake together of the thinnlng-out as they enter 
Yorkshire. But this subject requires further investigation. 
Conclusions. 
The Kimmeridge Clay in England is divisible into two sections, 
Upper and Lower, and, when preceded by the Coral Rag, possesses 
at the base a series of no great thickness, which we may call the 
Kimmeridge Passage-beds. 
The Upper Kimmeridge is fairly comparable to the lower portion 
at least of the F'irgulian group of foreign authors. 
It consists of paper-shales, paper-slabs, bituminous hales, and 
cement-stones, with clays interstratified, and may reach a thickness 
of 650 feet and more. Its fauna is characterized by a comparative 
paucity of forms, but an infinity of individuals. All the great 
Saurian remains from near Kimmeridge belong to this portion of 
the series. 
It is of considerable thickness in Dorsetshire and Lincolnshire, but 
is very inconsiderable or absent in the inland counties. 
No distinct fauna comparable to that of the Middle Kimmeridge 
or Pterocerian group has yet been discovered in England, though 
several of the less peculiar fossile of that group are found associated 
With Lower Kimmeridge forms, 
The Lower Kimmeridge is a mass of blue or sandy clay very little 
stratified, with numerous calcareous doggers. It is largely and typi- 
cally developed in Lincolnshire, where it shows well-marked regions, 
Which exhibit, however, such a gradual community of fossils, that 
they cannot be made the basis of subdivision, but must be con- 
* Quart. Journ. Geol. Soc. vol. vi. p. 317, 1850. 
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sidered local features. The whole represents the Astart~an group 
of foreign geologists9 
The fauna of this section will be found to have been considerably 
added to. 
The total thickness of this section cannot well be ascertained. I t  
has been estimated at 300 ft. to 500 ft. in Ringstead Bay, and cannot 
be much less than 400 ft. in Lincolnshire. . 
Although the greatest developments of the two sections are not 
known upou the same area, yet we must add the two thicknesses 
to obtain the possible total, which produces 1050 ft. exclusive of 
passage-beds. 
The Kimmeridge Passage-beds are developed only in the presence 
of the Coral Rag, whose fossils ascend into them, but not to any 
appreciable extent above. 
They are typically developed at Weymouth, where they are about 
20 ft. thick9 
The Oxford and YAmmeridge Clay seem to be bound together by 
many forms in common. 
APP~DIx  A. 
Table, showi~g the Vert ical  and  Hor i zonta l  D is t r ibut ion o f  al l  recorded 
K immer idge-day  foss i ls .  
B, Buckinghamshire; C, Cambridgeshire; D, Dorsetshire; ~ Lincolnshire ; 
N. Norfolk ; O, Oxfordshire ; W, iltshire ; Y, Yorkshire ; Large letters 
when the species is common, small when it is rare; *, Present. 
Names. 
Pterodactylus, sp ............................ 
Gigantosaurtm megalonyx, Sev/~ 
MS. ) ........ 
I schyrosaurus  . . . . . . . . . . . . . . . . . . . . . . . . . .  
Megalosaurus Bucklandi, Ow . . . .  
Cetiosaurus humero-cristatus, ) 
Hulke . . . . . . . .  ' . . . . . . .  
Plesiosaurus afllnis, Ow. . . . . . . . . . .  
9 brachysI)ondylus, Ow. . . . . . . . . . . . . . . . . . . . . .  
brachistospondylus, ttulhe "l 
Manselii, Hulke 
- da~dicomus, Ow ................ 
9 . eUipsospondylus, Ow. . . . . . . . . . . . . . . . . . . . . . . . .  
plicatus, Ph. 
trochanterius, Ow. 
validus, .Ph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
hexagonalis, Ph. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. megadeirus, Seele~j, .MS .... 
l "  stenodeirusT Seeley, .MS ....... 
Pliosaurus brachydeirus, Ow ....... 
gamma, Ow. 
@$1osm 
o .~176176176 
OaQ@QD 
$ 
g 
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~176176 
~176176176 
d 
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TaMe (cont inued) .  
Names. 
a 
P l ioeaurus  grand is ,  s  . . . . . . . . . . . . .  . 
maeromerus ,  P~ . . . . . . . . . . . . . . . .  [ . . . . . .  
n i t idus ,  ~)~ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I ch thyosaurus  t r igonus ,  Ow . . . . . . .  I ? 
thyreospondy lus ,  Ow . . . . . . . . . .  I . . . . . .  
9 - cha larode i rus ,  8ee ley ,  MS . . . . . . . . . .  
hygrode i rus ,  8ee/ey, MS . . . . . .  
oval is ,  Ph  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
d i~tatus ,  Ph  . . . . . . . . . . . . . . . . . . .  
- ieqtmlis,  Ph  . . . . . . . . . . . . . . . . . . . . . .  
enthek iodon,  Hulk ,  . . . . . . . . . . . .  
- p ~) .  . , . . .~ ,  . . . . . . . .  ~ . . . . .  q .~. . . . . . .~  
Te leoaaur tm asghenode i rus ,  Ow . . . . . . . . . .  
- megark inus ,  Hulke  . . . . . . . . . . . . . . . . .  
sp  . . . . . . .  ~ . . . . . . . . . . . . . . . . . . .  . . . . . . . .  
Steneosaurus  pa lpebrosus ,  Ph . . .  . . . . . .  
~. - Manse l i i ,  Hulke  . . . . . . . . . . . . . . . . . . . .  
Dakosaurus  l i ssocepha lus ,  ~el~ . . . . . .  
maximus ,  Qu . . . . . . . . . . . . . . . . . . . . .  
Oon iopho l i s ,  sp  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pe lo lmtoehe lys  B lakei ,  8ee/e~ . . . . . . . . . . . .  
!~n~l iochelys  ehelonia ,  8ed~ . . . . . . . . . . . .  
Th la t todus  suehoide~, 0w . . . . . . . . . . . . . . . .  
As toraeauthus  ornat i ss imus ,  Ag . . . .  . . . . . .  
I sehyodon Eger ton i ,  Buek l .  . . . . . . . . . . . .  
Oyrodus coccoderma, E a.  . . . . . . . . . . . . . . .  
ornat i ss imus ,  Blake  . . . . . . . . .  i . . . . . .  
Pffonodtm qu ineunc ia l i s ,  2~/ake .. .  I . . . . . .  
-ybodu~ gro~ioonus ,  Ag  . . . . . . . . . . . . . . . .  
a~t l tus ,  Ag .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- , ,  l epto0us ,  Ag  . . . . . . . . . . . . . . . . . . . . . . . . .  
Lep idotu~ pa l l ia tus ,  AF . . . . . . . . . . . . . . . . . . .  
Spht t rodus  #gas ,  Ag  . . . . .  ; . . . . . . . . . . . . . . . .  
Aerodus  ........................................ 
St rophodus  re t i cu la tus ,  Ag  . . . . . . . . . . . . .  
Sphenonehus ,  sp  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pach~cormus ,  sp  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Asp iaorhynehus ,  sp. . . . . .  . . . . . . . . . . . . . . . .  
Ammoni tes  b i~]ex,  ~ow . . . . . . . . . . . . .  ? 
t r ip lex ,  ~ow . . . . . . . . . . . . . . . . . . . . . . . . .  
, dec ip iens ,  &~w . . . . . . . . . . . . . . . . . . . . . .  
Ber ryer i ,  Lesueur  . . . . . . . . . . . . . . . . . .  
~o?, 2~o, r  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  
hector ,  D '  0 rb  . . . . . . . . . . . . . . . . . . .  . . . . . .  
- eymodoce ,  D 'Or5  . . . . . . . . . . . . .  r ? 
serratus ,  ~ . . . . . . . . . . . . . . . . . . . . . . . . .  
mutab i l i s ,  8ow . . . . . . . . . .  . . . . . .  I 
9 l ong isp inus ,  8ow . . . . . . . . . . . . .  " . . . . .  
ro tundus ,  Sow . . . . . . . . . . . . . . . .  
pect inatus ,  Ph  . . . . . . . . . . . . . . . .  i . . . . . .  
Thurmann i ,  Co'at . . . . . . . . . . . . .  . . . . . .  
9 cordatus ,  ~ . . . . . . . . . . . . . . . . . . .  i . 
eumelus ,  1~ Orb. 
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Table (continued). 
l gam~.  
Belemnites nit idus, Dol l f .  . . . . . . . . . . . . . .  d LYDO 
- abbreviatus, Mi l l .  . . . . . . . . . . . .  * d o 
- Souichii, / ) '  Orb . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  
Tros loyanus ?, D'  Orb . . . . . . . . . . . . . . . .  d ? y 
= excentricus, ~ l  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o 
- hastatus, Mont f .  . . . . . . . . . . . . . . . .  ~ . . . . . .  bd  
Owenii, P ra~ . . . . . . . . . . . . . . . . . .  ~ . . . . . .  ob 
Coccoteuthis latipennis, Sow . . . . . . . . . . . . . . . . . . . . . . . . .  
Acanthoteuthis  peciosa, M~nst  . . . . . . . . . . . . . . . . . . . .  
Belemnoteuthis  antiqua?_t~rat~ . . .  ? . . . . . . . . . . . .  
[Ap~hi ]  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ . . . . . . . . . . . . . . . . . .  
Naut i lus  hexagonus, Sow . . . . . . . . . . .  ~ d ? 
Rostel lar ia mosensis, Buy . . . . . . . . . . . . . . . .  d L 
~-  nodifera, K.  ~ D . . . . . . . . . . . . . . . . . . .  d ? d 
rasenensis, Blake  ............ I . . . . . . . . . . . .  I 
Alaria trifida, Ph  ................... ~ d 
Ner in~a Goodhal l i i ,  8ow . . . . . . . . . . . . . . . .  d ? 
Nat ica mieroseopica, Cont  . . . . . . . . . . . . . . . .  i . . . . . .  
punctulata,  Blake  . . . . . . . . . . . . . . . . . . . . . . . .  
eudora, Lr Orb . . . . . . . . . . . . . . . . . . .  . d 
Cer i th ium crebrum, Blake  . . . . . . . . . . . . . . . . . . . . .  1 
mult ip l ieatum,  Blake  . . . . . . . . . . . . . . . . . . . .  W 
- fort ieostatum, Blake  . . . . . . . . . . . . . . . . . . . . .  LD  
Turr i te l la  minuta,  K.  ~ D. . . . . . . . . . . . . . . .  d l 
Chenmitz ia  heddingtonensis, 8ow.  , dw 
- -  inflata, Ph  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o 
. . gigantea, L rym . . . . . . . . . . . . . . . . . . . . . . .  w 
L i t tor ina  pulcherr ima,  Doll]:. . . . . . .  . . . . . .  d 
- muricata,  Sow . . . . . . . . . . . . . . . . . . .  i ~ dw 
Rissoa mosensis, Bur  . . . . . . . . . . . . . . . .  i . . . . . . . . . . . .  Lw 
Tornate l la  secalina, Buy . . . . . . . . . . . . . . . . . . . . . . . . .  I 1 
Neri topsis  delphinula, D'  Orb . . . . . . . . . . . . . . . . . . .  1 
Turbo  Jul i i ,  E t  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d 
Phasianel la  str iata, Sow . . . . . . . . . . . . .  ~ dw 
Delph inu la  nassoides, Buy . . . . . . . . . . . . . . . .  d 
Trochus  retrorsus, Blake  . . . . . . . . .  . . . . . . . . . . . . . . . . . .  
- -  excavatus, B~ke . . . . . . . . . . . . . . .  i . . . . . . . . . . . .  lw 
P leurotomar ia  reticulata, Sow . . . .  * do ? w 
depressa, Ph  . . . . . . . . . . . . . . . . . .  * o ? 
- - ,  sp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d 
I )euta l ium Quenstedti ,  Blake  . . . . . .  . . . . . . . . . . . .  LCwd 
Card ium str iatu lum, ~bw . . . . . . . . . . . . . . . . . . . . . .  WLDBO 
- pseudoaxinus, T]~ . . . . . . . . . . . . . . . . . . .  d 
pesol inum, Co~t. . . . . . . . . . . . . . . . . . . . .  d 
Lucina substriata, Rbm . . . . . . . . . . . . . . . . . . .  d W 
9 minuseula,  Blake  . . . . . . . . . . . . . . . . . . . . . . . .  1 
balmensis ?, Cont .  . . . . . . . . . . . . . . . . . . . . . . . .  w 
- plebeia, Cont . . . . . . . . . . . . . . . . . . . . . . . . .  d 
Cypr ina oyreniformis, Blake  . . . . . . . . . . . .  I . . . . . .  Ld  
Astarte supracoral l ina, D'  Orb . . . .  ? . . . . . .  LwbD 
Michaudiana,  D' Orb . . . . . .  ' . . . . . . . . . . . . . . .  Lwd 
pesolina, Co~t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
D 
1 
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Tab le  (cont inued) .  
Names.  
Astarte ovata, Sow . . . . . . . . . . . . . . . . . . .  , 
hartwellensis, Sow . . . . . . . . . . . . . . . . . . .  
regularis, Cont  . . . . . . . . . . . . . . . . . . . . . .  
lineata, Sow . . . . . . . . . . . . . . . . . . . . . . . . .  
Opis suprajurensis, Cont  . . . . . . . . . .  ? 
~[yoconcha S~emanni, Dol/f. . . . . . . . . . . . .  
Mactra tenuissima, Cont . . . . . . . . . . . . . . . .  
Pholadomya ~equalis, Sow . . . . . . . . . . . . . . . .  
aeuticosta, Sow . . . . . . . . . . . . . . . . . . . . . .  
~ rustica, Ph . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
obliqua ? Ag.  . . . . . . . . . . . . . . . . . . . . . . . .  
d 1Wcdb 
.~176 t~ 
, . . . . .  I t  
...... ?w 
D d 
d 
d 
d 
Protei, Ag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
paucicosta, R~m . . . . . . . . . . . . . . . . . . . . . .  d 
Gressiya, sp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d 
Homomya compressa, Ag . . . . . . . . . . . . . . . .  d 
gracilis ?, .4ff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~oniomya Monodi, Doll] ' .  . . . . . . . . . . . . . . .  D 
parvula, Ag . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d 
Ceromya orbicularis, R6m . . . . . . . . . . . . . . . . . . . . . .  
excentric~?, Sow., sp . . . . . . . . . .  * d 
Pleuromya Voltzii, AS/ . . . . . . . . . . . . .  ? Dw? 
te l l ln% Af t  . . . . . . . . . . . . . . . . . . . . . .  . Dw 
donaeina, Ag . . . . . . . . . . . . . . . . . . . . . . . . .  D 
Mactromya rugosa, / r  Orb . . . . . . . . . . . . . . . . . . . . . .  
Corbula Deshayesia, Buy . . . . . . . . . .  ? ..... .  
fall~x, Cont  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Aimtina minuta, Blake . . . . . . . . . . . . . . . . . . . . . . . .  
~ l~rvula, Et  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Thracia depressa, Sow . . . . . . . . . . . . .  . d 
- sul~r~jurensis , / )a~ . . . . . . . . . . . . . . . .  wb 
Pholadidea eompressa, ~no . . . . . . . . . . . . .  D 
9 abbreviata, Blake  . . . . . . . . . . . . . . . . . . . . . . . . .  
Gastroehsena gracilis, E t  . . . . . . . . . . . . . . . .  d 
Trigonia Juddiana,/_aCe . . . . . . . . . . . . . . . . . . . . . . . . .  
9 Voltzii, A 9 . . . . . . . . . . . . . . . . . . . . . . . . . . .  d 
irregularis, Seeb . . . . . . . . . . . . . . . .  . w ? 
Woodwardi, Lye . . . . . . . . . . . . . . . . . . . . . .  
elongata (?), &no . . . . . . . . . . . . .  d 
Pellati, Mun. ,  ChaL  . . . . . . . . . . . . . . .  
ineurva, Bennet t  . . . . . . . . . . . . . . . . . . . . .  
muricata, Gold f .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Meriani, Ag . . . . . . . . . . . . . . . . . . .  Dw 
marginata (?), Lye . . . . . . . . . . . . .  d 
Leda lineata, Blake  . . . . . . . . . . . . . . . . . . . . . . . .  
Nucula Menkii, R6m . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
obliquata, Blake  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cucullma pectinata, Ph . . . . . . . . . . . . .  * d 
Area mosensis, Buy.  . . . . . . . . . . . . . . . . . . . . . . . .  d 
rhomboidalis, Cont  . . . . . . . . . .  ? d 
minuscula, Cont  . . . . . . . . . . . . . . . .  I . . . . . .  
- longipunctata, Blake  . . . . . . . . .  i . . . . . .  
- reticulata, Blake  . . . . . . . . . . . . . . .  I . . . . . . . . . . . .  
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Table (continued). 
Names. 
Arca rustiea, Gout  . . . . . . . . . . . . . .  
Modiola bipartita, Ph  . . . . . . . . . .  
sub~equiplieata~ Gold~.. 
pallida, Sow . . . . . . . . . . . . . . .  
OS 
g4 
- semiplicata, ~uv . . . . . . . . . . . . . . . . . . . . . . . . .  
]~yt ihs  pectinatus, SOw . . . . . . . . . . . . . . . . . . .  dw 
P inna laneeolata, Sow . . . . . . . . . . . . . . . .  ! . d 
granulata, Sow . . . . . . . . . . . . . . . . . . . . . .  d 
Inoeeramus expansus, B/ake . . . . . . . . . . . . . . . . . .  
GerviUia tetragona, Rb'm . . . . . . . . . . . . . . . . . . . . . .  
avieuloides, Gold f .  . . . . . . . . . . . . . . . . . .  d ? 
Perna mytiloides, La in  . . . . . . . . . . . . . . . . . . .  d ? 
Flambarti ,  Dol l f .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
kvicula ~edilignensis, Blake  . . . . .  * d 
nummulina,  Blake  . . . . . . . . . . . . . . . . . . . . . . . .  
vellioata, Blake  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
dorsetensis, Blake . . . . . . . . . . . .  . . . . . . .  
L ima rustica, Sow . . . . . . . . . . . . . . . . . . .  i * . . . . . .  
a~dilignensis, .B lake  . . . . . . . . . . . .  ! . . . . . . . . . . . .  
pectiniformis, Sch/ . . . . . . . . . . . . .  i * d 
virgulina, Gont  . . . . . . . . . . . . . . . .  i . . . . . . . . . . . .  
Pecten Grenieri, Gon~. . . . . . . . . . . . . . .  I . . . . . . . . . . . .  
- Thurmanni ,  Gont . . . . . . . . . . . . . . . . . . .  I 
midas, D'  Orb . . . . . . . . . . . . . . . . .  ! . . . . . .  D 
- -  arcuatus, Sow . . . . . . . . . . . . . . . . . . .  * . . . . . .  
lens, Sow . . . . . . . . . . . . . . . . . . . . . . . .  , d 
nitescens, Ph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Quenstedti,  Blake  . . . . . . . . . . . .  ? D 
articulatus, Sch l .  . . . . . . . . . . . . . . .  , D 
distriatus, Leym . . . . . . . . . . . . . . . . . . . . . . . . . .  
Hinnites fallax, Dol l f .  . . . . . . . . . . . . . . . . . . . . .  ] d ? 
Anomia Dollfusii, Blake  . . . . . . . . . . . . . . . . . . .  . . . . .  
Exogyra  virgula, Desh . . . . . . . . . . . . . . . . . . . . . . . . .  
nana, Sow . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D 
- -  bruntrutana,  Th . . . . . . . . . . . . . . . . . . .  d 
Os~rea dilatata, Sow . . . . . . . . . . . . . . . .  ! ............ 
deltoidea, Sow . . . . . . . . . . . . . . . . . . . . . .  D 
monsbeliardensis, Gont  . . . . . . . . . . . . .  Dd 
- -  gibbosa, Les . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- -  intricata, Gont  . . . . . . . . . . . . . . . . . . . . . .  d 
solitaria, Sow . . . . . . . . . . . . . . . . . . .  * wd 
Terebratula Gesneri, E t  . . . . . . . . . . . . . . . . . . . . . . . . .  
Rhynchonol la  inconstans, Sow .......... i DWcy 0 
pinguis ?, R6m . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  
Discina latissima, Sow . . . . . . . . . . . . .  i? . . . . . .  i 
Humphres iana,  Sow . . . . . . . . . . . . . . . . . . . . . .  
elevata, Blake  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
L ingula ovalis, Sow . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Serpula tetragona, Sow . . . . . . . . . . . . . . . . . . . . . . . . .  
- -  intestinalis, Ph  . . . . . . . . . . . . . . . .  . D 
runcinata, Sow . . . . . . . . . . . . . . . .  . ])  
Vermicularia contorta, B/ake . . . . . . . . . . . . . . . . . .  
:Eryma Babeaui, 022 . . . . . . . . . . . . . . . .  !. . . . . .  d 
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Table (continued). 
Hoplopar ia ,  sp . . . . . . . . . . . . . . . . . . . . . .  
Cidaris f lor igemma, Ph  . . . . . . . . . . . . .  . 
Smithi i ,  Wr . . . . . . . . . . . . . . . . . . .  . 
enbachii, ? .4g . . . . . . . . . .  . 
horr ida,  F ir  . . . . . . . . . . . . . . . . . . . . . . . . . .  
spinosa, Wr . . . . . . . . . . . . . . . . . . . . . . . . .  
Hemiped ina  Cl lnn lnot r t~ l l f  , Wr  . . . .  
Morris i i ,  Wr . . . . . . . . . . . . . . . . . .  
Pentazr inus,  sp . . . . . . . . . . . . . . . . . . . . . .  
Trochocyathus,  sp . . . . . . . . . . . . . . . . . . .  
Pol l ic ipes Hausmanni ,  K .  9 ~ D . . . .  
Soalpel lum ret iculatum, Blake  ...~ 
Cyther idea Rupert i ,  Blake,  MS.  
triangulata~ Blake,  M8 . . . .  ! . . . . . .  
Cythere rectil inea, .Blake, M8 . . . .  . . . . . .  
~qualis, Blake,  MS . . . . . . . . . . . . . . . .  
. ? spathulata,  Blake,  MS . . . . . . .  
Cytherel la munita,  Blake,  MS. . . .  
Lagena apiculata, /~ss . . . . . . . . . . . . . . . . . . . . . .  
clavata, .D' Orb . . . . . . . . . . . . . . . .  
Glandu! i~a tenuis, Born  . . . . . . . . . . . .  . 
Nodosar ia radicula, L . . . . . . . . . . . . . . . .  9 
9 mutabil is, Ter~ . . . . . . . . . . . . . . . .  . 
Denta l ina oommunis,  D" Orb . . . . . . .  * 
jurensis,  Terq . . . . . . . . . . . . . . . . . . .  . 
pauperat~ D' Orb . . . . . . . . . . . .  
F rondieu lar ia  nodosaria, Terg . . . .  I * 
Orthooer ina  l~r ingeme,  G~mbd.  I . 
Vaginul ina badenensis, D' Orb . . . .  I . . . . . .  
striata, D 'o rb  . . . . . . . . . . . . . . . . . . .  ] 
9 harpa,  RSm . . . . . . . . . . . . . . . . . . .  t 
Marg inul ina raphauus,  L . . . . . . . . . .  I * 
Iata, Corn . . . . . . . . . . . . . . . . . . . . . . . .  . . . , . .  
gracilis, Corn . . . . . . . . . . . . . . . . . . .  
inmquistriata, Terg . . . . . . . . . . . . .  
P lanular ia  reticulata, Corn . . . . . . . . . .  . 
str ig ihta,  Rss . . . . . . . . . . . . . . . . . . .  
- -  Bronni ,  ROm. * 
Cristel laria l*evigata, /~ Orb . . . . . . .  
navicula, B'  Orb . . . . . . . . . . . . . . .  
F label l ina rugosa, D' Orb . . . . . . . . .  * 
Robul ina  Miinsteri,  z~6m . . . . . . . . . .  
P lanul ina ornata, R6m . . . . . . . . . . . .  
Pu lv inul ina pu lche l la , /7  Orb ....... 
Po lymorph ina  fusiformis,  R~m .... 
Text i lar ia gibbosa, 17 Orb . . . . . . . . . .  I . . . . . .  
agglutinans, J7 0rb  . . . . . . . . . .  
L i tuola  naut i lo idea, / ) '  Orb . . . . . . . . . .  . 
Webb ina  irregularis, /) '  Orb . . . . . . .  I * 
Quinquelocul ina bermentstor -  ~-/ 
fensis, Ki~bler . . . . . . . . . . . . . . . . . . .  j 
Pinites dejectus, Cart  . . . . . . . . . . . . . . . .  I
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A~Pm,~DLX B. 
On New and Gritical Species. 
GYRO:DUS OR~rA~SSIMVS, n. sp. 
Beautiful vomerine and mandibular bones of Pycnodont fishes 
have for some time past been obtained from the clayey beds beyond 
Sandsfoot Castle, near Weymouth, and have been distributed in 
various collections, though, from the walling-up of the cliff, their 
supply will now probably cease. The most beautiful are some finely 
preserved specimens of Gyrodus. 
The vetoer has the exterior rows of teeth not much larger than 
the intermediate rows ; but the central row is the largest--gradually, 
however, diminishing in size towards the front, where the central 
teeth are scarcely larger than those of the side rows. The centre 
teeth are transversely quadrangular; the inner knob is double, and 
the two surrounding edges are very uniformly and conspicuously 
puckered. The intermediate rows have perfectly circular teeth, with 
the same ornament. The exterior teeth are, again, quadrangular; 
and the outside of the first ridge of ornament is raised into a pro- 
jecting knob. 
Their shape and excessive ornament distinguish these from the 
teeth of &. Cuvieri (Ag 0. 
In the mandibles all the four series of teeth are oblique, the two 
larger rows being thus rhomboidal. The inner row has eight very 
small teeth; the intermediate row is in a very deep furrow; the 
middle and outside rows have the teeth approximately equal. The 
ornaments are as in the vetoer. 
These bones vary in size from 1 in. to 1~ in. in length. 
Lower Kimmeridge, Weymouth. 
Pre~&,vs av~e~CiAr~S, n. sp. 
An incomplete vetoer, showing three transversely oval, central 
teeth, considerably larger than any others. The outside series show 
in the space between the two extreme central teeth 4 on one side 
and 3 on the other, being arranged alternately, the outside tooth on 
the left side opposite the interspace between two teeth on the right. 
The intermediate rows are arranged quincuneially with the central 
row, and are longitudinally oval, but rather oblique; very minute 
teeth appear between each of the larger in this row. 
Such an arrangement of teeth appears to be quite peculiar, and 
to prevent he identification of this with any described species. 
Lower Kimmeridge, Weymouth. 
Amt~to~rams c~oDoc~. (D'Orb.). 
This species, when old, sometimes loses all its ribs and becomes 
quite smooth, according to D'Orbigny. I therefore refer such a 
smooth form to it. 
A. ~rvs  (])'Orb.). 
This may be the same as Mr. Judd's A. marantianus 9. 
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Under this I have included the B. ezlo~anatus of Phillips, which 
I cannot distinguish from it. AsProf. Phillips makes no allusion 
to Dollfus's species, I presume it must have been unknown to him. 
B. TROST.OY~US (D'0rb.). 
This is inserted on the authority of Mr. Judd. I have seen no 
specimen that could be fairly separated from B. nitidus~ Dollf. 
B. 8o~cTrii (D'0rb.). 
With this I identify, with some doubt, a form which differs 
somewhat from the type by its remarkable curvature and also the 
shol~ness of its alveolus. 
Rather common at the top of the Upper Kimmeridge, Chapman's 
Pool. 
R o s ~  ~.ASEm~SIs, n. sp. P1. X I I .  figs. 16, 17. 
A small species, showing 8 whorls, the tWo sides making an angle 
of about 40 ~ The last whorl has 11 transverse ribs, most elevated 
at the top, gradually fading below, with a slightly backward bend, 
concave towards the mouth; above the ribs the surface is cut off 
angularly to the suture. The whole is covered by very regular 
minute longitudinal ribs, both above and across the transverse ones. 
In the last whorl but one I count 15 ribs. Canal not very long. 
Length ~ inch. 
When young this rather calls to mind Tertiary forms of Pusus, 
and when adult resembles the early whorls of Pteroe~a sup'rajurcn.sls 
(Cont.), from which it differs in the shape and persistence of the 
transverse fibs. 
Lower Kimmeridge, Market Rasen. Many examples in the 
Cambridge Museum. 
NATICA PUNCTULATA~ n. sp. 
Small ; angle of spire about 76~ the last whorl ornamented with 
numerous, regular, longitudinal, punctated strim. Height ~ inch. 
The ornamentation of this shell distinguishes it from all other 
Kimmeridge Naticos. 
A single specimen in the Cambridge Museum, from the Lower 
gimmeridge, Market Rasen. 
CsRir~zv~ ~o~zxcosrA~v~, n. sp. P1. XII. fig. 13. 
Whorls visit~le 8; angle of spire 15~ ornamentation variable, 
from 13 to 16 transverse ribs, rising to a point at the top, above 
which the surface is cut off square to the suture ; but this portion 
is very narrow, and is waved by the influence of the ribs. The 
upper whorls have from 4 to 6 smaller, very regular longitudinal 
ribs rising upon and marking the transverse ones, which thus 
become knotted. ~e  under surface of the last whorl is also 
marked with more longitudinal ribs. Length ~ inch. 
The variability of the transverse and longitudinal ribs is not at all 
connected; so that we may have one shell with 13 transverse 
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and 4 longitudinal, and another with 16 transverse and 6 longi- 
tudinal, in which case they appear like distinct species; but the 
union of 16 transverse and 4 longitudinal, or of 13 and 6 respec- 
tively, warns us they are one variable species. 
Goldfuss's Cerithium costeUatum and muricato-eostatum so exactly 
represent the two extreme varieties of this, that it is only their 
coming from different horizons from each other and from this that 
makes me assign a new name ; ff any difference is to be found, it 
is that costellatum has broader whorls, and that in murivato-costa- 
turn the horizontal portion below the suture is broader. G. nodoso- 
eostatum (Miinst.) has its spiral angle larger, making it a more 
inflated shell. 
Very common and characteristic of Lower Kimmeridge in Lin- 
colnshire and Dorsetshire. 
C~rrHru~ cm~n~vM, n. sp. P1. XII. fig. 14. 
In general shape this is very similar to the last, perhaps rather 
more acute, but differs in the ornamentation, and is itself variable. 
The spaces between the whorls are more excavated; and the hori- 
zontal portion has often fine longitudinal ribs. The transverse 
ribs are more numerous, being 18 in number. The longitudinal 
ribs are irregular, not of equal strength, not more than four of 
full strength, variable in the extent to which they influence the 
transverse ribs, in some making almost ubercles ; the top row always 
sharp and prominent. Length ~ inch. 
This is, no doubt, the English representative of C. limo~forme 
(R~m.). Buvignier (G~ol. de la ~[euse, pl. xxviii, fig. 3) figures a 
shell under that name very like ours, but with each whorl more 
convex and less separated from the next; but the original, as figured 
by R~mer, is much more distinct. 
Less common than the last, in the Lower Kimmeridge of Lincoln- 
shire. 
C~rr~rex ~vr.r~P~cA~v~, n. sp. P1. XII. fig. 15. 
This has also a similar appearance to the last two; in fact it is 
a step beyond the variety of (7. forticostatum with most longi- 
tudinal ribs. In this the transverse ribs are most elevated at the 
top (as in lCostellaria rasenensis), where they end abruptly ; the 
longitudinal ribs are about 12 in number, very fine, and scarcely 
influence the transverse ones, of which there are 12 ; the underpart 
of the last whorl has stronger longitudinal ribs, with transverse ones 
slightly twice bent, not corresponding with those on the side. This 
is, no doubt, the representative of G. seTtemTlic~tum (RSm.) ; but it 
differs from it in having more longitudinal ribs and stronger t ans- 
verse ones. Length ~ inch. 
This represents in Wlltshire, where it is common in the Lower 
Kimmeridge, the 6'. forticostatum of Lincolnshire. 
To~x~x s~.cxr, I~A (Buy.), ' Gdol. de la Meuse,' pl. xxiii, fig. 34. 
I have great doubt in referring a single specimen to this 
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Portlandian species. It agTces in shape and ornament exactly; but 
the lip (which is broken) seems to be produced anteriorly to a short 
canal. 
Lower glmmeridge, Market Rasen. 
rRocmm ~CAVATUS, n. sp. 
Angle of spire about 30~ 5 whorls visible, surface of whorls 
angular, with an elevated ridge in the centre ; the space between 
these ridges is uniformly concave, the separation of the whorls 
being in the centre of the.concavity; the whole is ornamented with 
numerous narrow inconspicuous riblets with wider concave spaces 
between ; and the upper edge of the ridges is obscurely fimbriated. 
Height 21 inch. 
Lower Kimmeridge, Horncastle. 
A larger specimen is n the JermYn-StTeet Museum, from Wootton 
Bassett. 
TRocn-vs ~RORSUS, n. sp. 
Angle of spire 45~ 5 whorls visible; angular at the lower two 
thirds, where it is swollen, with a line of large knobs. There are 
also two other ows above, and one below, the four being connected 
by irregular low transverse risings, having a direction backwards 
and downwards, and giving the knobs a slightly longer ~xi~ in that 
direction. 
Very similar to Troc/~u~ b/ornatus (Goldf.) of the Inferior Oolite, 
but has two rows of knobs above the large row, and a rather smaller 
angle of spire. 
Lengthe~ inch. 
A s~gl specimen from the upper glmmeridge, l~ulletby brick- 
yard. 
DF~rt rK  Qv~NSZF~rl, Blake. Quenstedt, 'Jura,' tab. 98. fig. 20. 
Quenstedt does not give a name to the D~talium figured by him, 
which does not appear to differ from those found in the Kimmeridge 
Clay generally throughout England. I therefore propose the above 
name in accordance with a now accepted custom. 
C~DI~rK SZRIArWVX (SOW.). 
CARvrVK P~.so~,  Cont. ; O. lepidum, Sauv. and Rig. 
I cannot distinguish the numerous Protocardia that occur in all 
the horizons from one another, or from O. striatulum, although 
Dr. Waagen ames the one in the upper beds O. lotharing~m 
(Buy). The Oardiumpemolinum (Cont.), which Etallon considers a 
synonym of his C. eduliforme, is a much more transverse shell, and 
occurs at Weymouth. I t  is probably this that is recorded under the 
latter name by Dr. Waagen. Mr. Topley regards O. Zepid~m asalso 
a variety of C. st~atulum. 
LUCIN/k SUBSTRIATA (RSm.).--L. Elsgaudi~ (Cont.). 
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L~cr~, m~vscv~, n. sp. P1. XII. fig. 8. 
Small, compressed, oval, .~ as high as broad; beaks not very pro- 
minent, nearly central, slightly anterior; without ornaments beyond 
fine lines of growth ; breadth ~ in. 
In the upper Kimmeridge in millions everywhere. A small shell 
from the lower Kimmeridge, which I place with this at present, is 
more quadrilateral, by the posterior part of the hinge being straight, 
meeting the hinder edge at an angle. 
I have seen no figure of a similar shell. It is much more trans. 
verse them Z. minima (Riim.). 
CrFrr~A c rm~iFo~s,  n. sp. P1. XII. fig. 6. 
This shell, as far as can be seen, has the hinge of a Cyprian, 
but in shape it is very like a Ggrena. Oval, breadth ~ of the height, 
iuflated; beak prominent, excentrie, ~ to the front, incurred. 
No ornaments beyond fine strim of growth. Breadth ~ of an inch. 
yery  nearly allied to Oyprina tenuirostrlz (Et.) ; but that is broader 
stil~ Land has its beaks more prominent and excentric, and its form 
m~r~ triangular. It is nearer still to Cyprian pulv;~ella (De Loriol), 
but is more eccentric and has not the anal side truncated. 
Abundant at the base of the Lower Kimmeridge, Woodhall Spa 
and Ringstead : the specimens from the latter locality not so broad. 
,AST,kRTE SUPRACORALLINA (])'Orb.), 1850. 
Dollfus, who has given a figure of A. mysls (D'Orb.),.states that 
these two species are distinct. The numerous specimens from 
almost every locality where Lower Kimmeridge Clay is found, agree 
better with Goldfuss's figure of .A. supracorallina. They are all 
striated, however, which is not a character of either. They agree in 
this respect with the A. car/nata (Ph.) described by Proi~ssor 
Morris (Quart. Journ. Geol. Soc. vol. vi. p. 317) ; but the furrows are 
not twice the breadth of the ribs, nor equal to them, as in Goldfuss's 
species. The lunule, too, is not smooth. If, therefore, these shells 
are not .4. supracorallina, with which on the whole they best 
agree, they are neither mysis nor earlnata, hut a new species. 
Being the characteristic species of the English Lower Kimmeridge, 
as -J-. $u~racorallina is of the foreign, it seems better to suppose 
the species variable in these small details. 
This species has been found in the Subwealden boring, as we 
might expect. 
CEROMYA ORBICULkRIS (~m.)o  "~ ~. {~omlta~l/~ (Cont.). 
~NATINA MINUTA, lq. 8p. 
Shell narrow and oval anteriorly, broad and truncated posteriorly, 
inferior border very gently convex, not parallel to the supermr; 
beaks } to the front, with a fold running backwards, making a small 
angle with the superior border; all the shell not included within 
this angle ornamented with concentric folds; breadth ~ in. 
This minute species is common in and characteristic of the upper 
zones of the Lower Kimmeridge in Dorsetshire and Lincolnshire. 
Q. J. G. S. No. 122. 
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PHOT..~rDE~ ABB~V~TA, n. sp. P1.. XII .  fig. 10. 
Shell widely gaping anteriorly, nearly closed and pointed poste- 
ziorly, breadth ~ the height; ornaments, three strong ribs on the an- 
terior portion occupying about ~ the breadth, the second the most 
prominent. These are succeeded by caneellated strim on the declivity 
leading down to the characteristic furrow, which is very oblique, 
making this declivity a trianglewith a broad base ; posterior portion 
more compressed, first rising again to a strong rib or angle, and 
followed by a deep valley l~ounded on the other side by the superior 
border; all this portion very obscurely ornamented with cancellated 
stri~ ; breadth ~ in. 
A unique specimen from the Lower Kimmcridge, Market Rasen. 
L~vx Lursx~A, n, sp. PI. XII .  fig. 12. 
Shell moderately inflated, rounded in front, produced behind to a 
sharp point with concave sides, the apex of the point nearest o the 
inferior border; this border is anteriorly convex, posteriorly con- 
cave. The superior border is depressed in front; and there is a 
swollen line in the portion leading from the apex to the produced 
point. These two swollen lines enclose between them a lanceolate 
depression, which is transversely minutely ribbed ; and there is a 
similar surface not so depressed, with similar ornaments, in front. 
The whole surface of the shell between these two areas is beau, 
tifully cancellated by equally regular and conspicuous fine trans- 
verse and concentric ribs; posterior side longest; breadth ~ in. 
Moderately common in Lower Kimmerid.ge at M~et  R~en only: 
NUCUI, K OBLIQUATA, n. ~ .  P1. XI I .  fig. 5. 
The whole of the shell is behind the beaks, a nearly straight line 
leading from them to the inferior border, which is very convex ;
Superior border nearly straight, posterior end quickly curved; the 
beaks are moderately prominent and approximate; shell without 
ornament; breadth ~ in., ~ the height. 
Some are less oblique than others. I t  has scarcely the aspect of a 
Nucula, but appears to have its hinge. 
Common in the insides of large Ammonites at the top of the Lower 
Kimmeridge, near Market Rasen, also near Wootton Bassett. 
CVCUT, T,~A P~,o~n~x~x (Ph.).= 6'. subtewat~ (Et.). 
Amcx LoNaIr~e;rx~A, n. sp. P1. XI I .  fig. 4. 
of the general shape of A. r~ombo~daZ~s (Cont,). The sides 
meet the superior border at an angle of 110~ umbenes inttated, 
eccentric, nearly .~ from the posterior end, marked off by a moderately 
prominent ~eel behind, posterior to which the surface is partly con- 
cave; anterior to the keel it is nniforn~y convex ; inferior border 
atraight or slightly convex; area between the beaks narrow, obliquely 
furrowed; surface covered by broad concentric ~attened ribs, with 
subordinate lon~tudinal ribs, both much broader than the spaces 
between them, having a number of elongated pits radiating from the 
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beaks ; surface as a whole smooth in appearance ; breadth ~ in.~ 
height ~ in. 
The keel is not so strbng as in A. rhomboidalis; and the ornaments 
are different. 
Rare in Lower Kimmerldge, ~arket Rasen. 
ARCx ~TICU~ATA, n. sp. P1. XII. fig. 11. 
The sides curve to meet the hinge-line, cutting it ultimately 
nearly at right angles, the general direction making an angle of 
about 100 ~ The umbonal region is not bounded by a keel, but is 
rounded off both before and behind; a radial rising departs from 
below the beak, making a small angle with the posterior part of 
the hinge-line; inferior margin concave in the middle, corre- 
sponding to a transverse depression which reaches the umbo, di- 
viding it into two parts; beaks about ~ from the posterior end ; 
space between the beaks zero; hinge-teeth those of the section 
Mavrodon ; ornaments fine transverse ribs becoming broader, with 
others intercalated, crossed by concentric stem; breadth twice the 
height. 
This has the general shape and ornaments of ,4. a~nuZa, but 
differs in the radial rising and the division of the umbo. The divi- 
sion of the umbo also separates it from other similar forms. 
Less rare in Lower Kimmeridge, Market Rasen. 
Mo~Io~ sm,~P~ICX~x (Bur.). 
I suspect hat many of the so-called Mytilus pectlnatus belong 
this species. M. 2eetinatus, however is very distinct, being tri- 
angular, with a broad base, and a true Mytilus. 
ISOOER~M~S ~X~S~S, n. sp. P1. XII. fig. 7, 
Beaksveryprominent; the two sides of the shell moet here a~ a 
right angl~ when not broken. The posterior part is expanded so as 
to be almost concave ; when this is broken off, the inflated central_ 
par~ looks much more pointed. Ornament very gentle concentric 
ridges; length 3 in., breadth 2~. 
?~_Mytilus trapezus (Cont.) ; but it is not a M$/tilus. yery cQm! 
mort in the Lower Kimmeridge. Market Rasen. 
P~.R~A ~rTII~orDEs (Lain.). 
The specimens from the Passage-beds are much broader than usual 
in this species, and may perhaps belong to another. 
AvrcuI~ ~G~-gss Is ,  n. sp. P1. XII. fig. 2. 
Umho ~ the length of the hinge from the anterior end, which is 
gently convex,, not reaching far beyond the hinge, posterior end very 
oblique, much produced, joined to the wing (which it far out- 
reaches) by a sharp parabolic urve; wing of moderate l ngth ; orna- 
ments delicate ribs, with a bold sweep from the umbo, with finer inter- 
mediate ribs rising at some distance from the apex, and often two still 
~me r nb~ on each side~ between them and the primary ribs; breadth 
~a2 ~ 
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of height. The other valve is smaller, and with the ribs nearly 
obsolete. Average breadth 1 in. 
This appears to have been called Av. in~uiva~vls; but, though 
it is inequivalve, it differ~ from that species in having much finer 
ribs, with the small intermediate ones, and is altogether a more 
delicate shell. 
Generally in the Lower Kimmeridge, bu~ chiefly at the base, 
especially at Woodhall-Spa pit. 
AvwvT~ ~ A ,  msp. P1. XII. fig. 3. 
Beak 4 from the anterior end, which is strongly convex, stretchlng 
half the breadth of the hinge-line beyond it; posterior side also 
convex, but slightly so, meeting the hinge-line at at angle of 100~ 
ornaments concentric rounded ribs, and fine, numerous, regular 
transverse ones ; the concentric ribs strongest near the umbo, gradu- 
ally giving way to the others; shell excessively compressed, like a 
Nummulite xcept for the posterior angle ; nearly as high as broad; 
average breadth 1 in. 
In the upper zone of Lower Kimmeridge, near ~farket Rasen. 
-~J, YICULA I~ELLICATA, n. Sp. 
Hinge-line very short. The general shape is that of an oval 
with the axis making an angle of 55 ~ with the hinge, the ends of 
which join the oval by two tangents ; umbones moderately elevated, 
having a pinched appearance along the axis of the oval ; ornaments 
strong concentric bands fimbriated in the intervals by very fine 
radiating stri~e ; diam. about ~ in. 
Common in Upper Kimmeridge, Lincolnshire. 
AVICUL& DORSETE~SIS, n.  sp. 
Shape somewhat similar to the last, but with a long narrow 
wing added behind, which the posterior border meets in a gentle 
curve. It is, however, not so oblique, and more nearly round ; outer 
surface nearly always covered by a thick coat of the matrix, which 
adheres to it (? from there being a strong epidermis); when clear 
it has faint transverse ribs. 
In the Lower Kimmeridge, Ringstead; also in Lincolnshire and 
in the Oxford clay. 
Lu~ ~aD~m~sis, n. sp. PL XII. fig. 9. 
Very oblique, almost like a shor~ Lithodomus; main axis making 
an angle of 60 ~ with the hinge; inflated; beaks prominent; greatest 
length 1~ inch, along main axis ; breadth perpendicular to this, less 
than ~ inch: ornaments very fine, regular, close-set stri~e, which 
fimbriate the concentric lines of growth. 
Rare in the Lower Kimmeridge, Lincolnshire, near the base. 
P ~  ~,n~As (D'0rb.). 
P~n~ ~T~ESC~S (Phillips). 
D'0rbigny's hort description (Prod. vol. ii. p. 54) might answer 
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very well for Phillips's shell ; but the figure of /~. midas, given by 
Dollfus (Faune Kimm~ridienne, pl. 14. figs. 1-3), corresponds to 
another form common in the Passage-beds atWeymouth, in which 
there are gentle radiating risings more conspicuous in one valve 
than the other. It is to this I have kept the name P. midas, using 
.P. m'tescens'for a smooth shell from the Lower Kimmeridge, which is 
found in collections as P. dem~us (Ph.). 
t'Ecm~ Lx~s (Sow.). 
The shells so named are not in a state to be distinguished by ears 
&e. ; but the ornament on them can in no way be distinguished from 
that of true Forest-marble/'. Zeus. 
P~.c~m~ QUm~ST~TI, Blake. 
Pecten d~tatu~, Quenstedt, ' Jura,' tab. 92. fig. 3 (non Sow.). 
Quenstedt having wrongly identified this shell with Sowerby's, a 
new name is required. 
Axo~ DoImFUSII, Blake. 
Anemia, sp., Dolffus, ' Faune Kimm~ridienne de la H~ve,' pl. 15. 
fig. 5. 
Dollfus having refrained from naming this very distinct form, I 
assign his own name to it. 
9 It  is very similar to S~ondylus ovatus andPosidonia supraj~ren~is 
of Contejean, bu~ is without (~oubt an Anemia. 
Rare in Lower Kimmeridge, Lincolnshire and HartwelL 
OSTm~X GIBBOSX (Lesueur), Dollfus, 1. r pl. ]7. fig. 5. 
This is the shell generally named 0. lveviuscula (Sow.) ; it is very 
common at ~arket Rasen and elsewhere. 
RHYI~CHONELLA P INGUIS  (R~m.):. 
A doubtful identification; the ribs are obsolete near the umbones ; 
and the shell makes a quick bend near the inferior side ; it is riot so 
" fa t "  as ttSmer's figure : but the specimens are rather imperfect. 
])ISCII~A ELEYATA, n. 8p. 
It is important to distinguish this from D. latlssima on account of 
their distribution. It is more oval, smaller, with the apex more 
elevated, and more eccentric. 
Moderately common in the Lower Kimmeridge of Lincolnshire. 
VERMICULARIA CONTORTA~ n. sp. 
Whorls in one plane, separated from each other by spaces equal 
to their breadth, round, without ornament. 
From the Kimmeridge Clay (? Upper or Lower), Ely. In the 
Cambridge Museum. 
. 
SEaPu~ I~T~STI~AI~IS (Ph.). 
~. variabil@, Sowerby, in Fitt~n's 'Strata below the Chalk,' tab. 23. 
fig. 7. 9 
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S ~  ~ ~  (Sow.). 
~. t~errata, Sowerby~ in ~ittOn, I. v. tab. 23. fig. 8. 
ERxxA B~ux (0ppel, Pal. MiVda. tab. 10. fig. 3, p. 42). 
E.pseudo~eaui  (Dollf., ' Fauna Kim. de la H~ve,' pl. 1. figs. 1, 2). 
Oppel's name was given to the claws ; Dollfus's to" the carapace, 
which he thought might belong to Oppel's claws, though none such 
were found. Having found carapace and claws in the same bed, 
though not belonging to the same animal, I presume Dollfus is 
correct in his surmise, and both must be called E. .Babeau~. 
In the small oystor-bed, Passage-beds, Weymouth. 
Sc~.ue~r.r.u~ m ricur.A~r~, n. sp. P1. XIL fig. 1. 
0nly the ca rina known; which is moderately curved (radius ~ in.), 
length 3] times the greatest breadth; ornaments concentric folds, 
which appear, under a magnifier, crossed by longitudinal ttila, espe- 
cially near the apex. Length ~ in. 
A single spedmen in Lower Kimmeridge, Swindon. 
l•lgo 1. 
2. 
3. 
EXPLANATION OF PLATE XII. 
Fossils from the Kimmerid~ Clly. 
8ca/~ell~vrn ret/eu~g,nn: r nat. size. 1 a, portion 
Swindon. 
Anicula ~diligne~. Woodha]l St~ 
.dvicula nurnraulina. Market Rasen- 
4. grca longijmn~trga. Market Ruen. 4 a; portion 
5. ~ucula oblifua~. Market Raeen. 
6. 6~/~a ~n~o,-m/s. WoodhaU. 
7. Inoeeramu~ e.~mn.~a Market Raeem 
8. l_~ina ;ninuwula. Market Rasen. 
9. Lima ~dilignemi,. Woodhsll Spa. 9 a, portion magnified. 
10. P/m/ad/dea a~lvretga~a. Market RMen. 
11. Area retieulata. Market RMon. 11 a, portion magnified. 
12./2da lineata. Market Rasen. 
13. Cerit]~iumfortieosto2urn. Market ]~sem 
14. Ceri~l;ium ~ebrurn. Market Rasen. 
15. Ceri~hiuTn 7nultiTlicaluTn. Swindon. 
16, 17, Ros~dla.ia ro~enen~. Market Raeen. 
~D~cusslo~. 
Prof. S~l r r  complimented the author on the elaborate palmonto- 
logical details which he had correlated in his paper. He noticed that 
the Kimmeridge Clay is thlnnest in the neighbourhood of Ely, and 
thickens to the north, in IAncolnshire, and also southward, and that 
this southward thickening is coneomitan~ with a development of 
sandy beds at the base and, less markedly, also at the top. As the 
formation is traced into France by way of Boulogne the sandy cha- 
racters become more strongly marked, and eventually the deposit 
can no longer be recognized as a~ clay, though westward, at Havre, 
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G.H.For~. 
tflMMERID GE- CLAY FOSSILS.  
~nte~ Bros. ~r~ 
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it is as much a clay as at Weymouth. He then called attention to 
the fact that in France there is a large curve of igneous rocks, 
roughly parallel to the present outcrop of the EDglish Secondary 
strata, partly broken through bY a mass of Palmozoic rocks, ex- 
tending northward fl'om Strasburg through Belgium, and by way 
of Harwich towards the Cambridgeshire area. He thought that 
the denudation of these deposits probably furnished the mate- 
rials of the southern portion of the beds under consideration ; and if 
so, the stratigraphieal sequence becomes intelligible in this way: 
the Kimmeridge Grit, being sandy, resulted from an elevation of this 
igneoUs curve I and the mass of the Kimmeridge indicated that the 
curve was depressed so that he sand did not reach the British area ;
while the covering sand shows that it was again, upheaved, The 
bottom sand is in physical continuity with the upper Calcareous 
Orit; and the tipper sand is similarly continuous with the Portland 
Sand ~ SO that he doubted whether any portion of the series is really 
9 Wa~ting in England, 
18, 2012
 at Cornell University on Mayhttp://jgslegacy.lyellcollection.org/Downloaded from 
